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THE ARCTIC CRUISE OF THE U, 5. 8. THETIS IN 
THE SUMMER AND AUTUMN OF 155%, 


iy Cranes A. Sruceroxs, 


A Geemas writer of note once said, in the course of a disess- 
dion upon certain French characteristics, that “the trouble with 
the French people is,—they do not Anow Geography.” 

Whether this ia «tll trie of the French, 4 8 onation, or whether 
the authority may be considered a good one, if is net pertinent for 
me here to aay 3 ut J feel that of the natrons of the world, this 
country, above all others (England, perhapa, alone exeepted), 
should not have the want of knowledge of geography classed 
among ite mational failings, 

We have, however, very much geography vet to learg, as indi- 
viduals and a¢ a nution; not only of countnes beyond our own 
bat particularly of oar own ‘ontinent ond our own domain, 
while commercial geography is almost an onknown and forbidden 
atid y. 

Professional geographer as Dam, as member of the moval ser- 
vies, I find that every cruise adds to my geographic knowledge, 
and in giving an account of the cruise during last summer of the 
ship which I had the honor to command, T trust that [may be 
onabled to present some geographic facts as interesting to my 
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fellow-members of the Geographic Society as they were novel 
and instructive to mysvlf, 

Before legeining my turrutive, however, let me wie? vou an 
ides oF the extent of the shoreline ef the territory or semi: 
colonial provines along whieh so much of cur cruise war made. 

Alaska hat an aren of about 580,000 square miles, consisting of 
flora minted with av const-line don0 miles in length, and alse 
of mere than’ 1b bloods, with a Goast-line of 2.050 miles, the 
entire conet-lae beri 1.000 miles. The coust-line of the rest of 
the United States, including islands, ix only 6,690 miles, this 
muking the evast-line of Alaska 3,090 miles more than the comst- 
line of all of the rest of the United States. 

CM this feat country the pert known beet and visited aurereineal Ly 
hy tourists is that insignificant pertion of southunstern Alaska 
which cousiats qf the Aloxander archipelago and ite neigh boring 
main conat-line, differing in its WT, topueripliv, chitiate, and 
native iuhiahitancs, frome the gredtier part of this vest turritury. 

It is fortunate, however, that this corer of Alaska in po cusily 
and womtortiably reached by the summer teoveler, as, with the 
exception of the coasting atid inlets hotwoon Sitka and Kodiak, 
whith ineludes the Patrwoather ground aad the St, Eline range 
of mountains, this portion contains jurhape the finest amd tet 
striking sconery and the largest aod gromdest glacier in the ter- 
ritory, W not m all North and South America. 

The 0, 8.5. Thetis was asshemed in) 1869 to the duty of lnok- 
Ing.ont forthe commercial and whaling intereste of the United 
Stites in Derive soa and the Arctic ocean, to Which was suobme- 
quentiy gmildwl the duty of seeamsting to the evtablithiment and 
treetion of o howe of refiire in the viemity of Potnt Barrow, 
the most northerly paint of ur Aretic pussessions, The duty 
assigned to the Thetis did not ineludy the proteetion of the seal- 
ine intireste of the (United States, nor of those interests enjoyed 
by the Alasks Commercial Company ae the rogailar lesseok from 
the Tinted State of the Pobiyloi? group of islands. This was 
confided ta the Revenue Marine Service of the ‘T reasury Depart- 
ment, — 

The Thetis left San Francisco on the goth of April, 1880, and 
after a detention of a month at Tacoma, wpon the placid waters 
of Puget suund, awaiting fopplementary orders, reached Port 
Tongass, invextreme southeastern Alaska, on the Slat of May, and 
Sitka, the territorial capitol, mpon the 4d of Fume, After a stay 
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of six dave at the latver place the vessel left for the island of 
Onnalaska, one-of the Alentinn chain, which was safely reached, 
aftero stormy passage, early on the morning of the | tthe of od tie, 

Tho revenne-steamer Richard Rash, commanded by Captain 
Shepherd, was found at anchor at this place, having arrived a 
few liowrs before the Thetis; she had entered apen the duty of 
patrolling Bering sep, between Ounolaska and the Pribyvlodf 
group, for the protection of the dealing interiets, The seals 
approach the hagling-out grounds sid breeding places upon the 
idlands of St. Poul ond St. George im Innes; a4 at were, from 
the Pactiv, reaching Hering sea ly means of the various. pae- 
wages between the Alontian telands, and converging gs they 
approach the Seal islands, the position of which seams sa: well 
known te them. The “toaranders," as the men i) the aewlingr 
schooners are called who hunt then on their way riorth, sheet 
thet from small bouts, killing the inany in crder to procure the 
frw, 

Ounilaska, or tather the village and harbor of Tiulink, open 
the island of Chingluska, is the priterpal and most froquented har- 
bor in the Alewtion iehinds, aml from its position is i thst 
convenient port for comlliv, Watering and provisioning on route 
to the Seal ilands, St. Maehiels (at the mouth of the Yukon 
river), the anchorages in and near Hering «train, and the Arotie 
oon, This harbor is the headquarters of all of the districts of 
the Alaska Commercial Company, aod is the principal eoaling and 
distributing station aod rende¢yous of their vessels m Alaska, 
‘The company here affords facilities in the way of huoyage, 
whirfage, ote. which are nidt enky useful to their own vessels bit 
of great service te goverment and other vereels whee city or 
interests call them te thee waters, 

The revente steamer Boor was to be met by us at Ounalaski, 
in order thit we could take from ber any pertion of the stores 
atid material te he med in the oousatructing and provisioning of 
the house of refuge ot Point Barrow that ber cotmanding ath- 
cor desired to transfer to us. 

While awaiting the arrival of the Bear, the Thetis was wa- 
tered and coaled and prepared for the northerly trip before her: 
An opportunity offered me by the delay was availed of to 
inspect the store-homses of the Alaska Commercial Company at 
this joesiert, The mest interesting ef the store-houses was that 
containing the skins and furs eolleeted in the various parts of the 
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district of which thie place was the dépit, The finest of the furs 
wat that of the sea-otter, probably the most valuable fur im the 
world, avery superior «kin of that animal having been sold at 
the great fur market in Lianwlon for £170. Such otters are found 
m the vicinity of Qunalaska and the outlying rovks and islands 
a6 forenst as Kodiak, and are beeaming more and more diffenlt 
to obtain, causing greater risk und hardships every year to the 
Aleuts, who bunt these antnials asa principal means of livelihood. 

Besides the otters the store-house held the fare of the beautiful 
silver-gray fox, and those of the bliae, the cross, and the snowy 
white Arctic fox. There were also black and brown bear skins; 
beaver, and fir-seal, the latter, though the greatest ond moat 
profitulile source of revenue to the Company, being by no manner 
of means among the more valushle of the raw furs, 

To exchange for furs colleeted, cither direetly by natives or 
by independent traders, the Alaska Commercial Company has a 
large assortment of stores, provisions, and pools, worthy of a 
larce oountry-stire, ors Maev's in miniature, which are sold to 
the natives for money or in exchange for the fare they hiring. to 
the company, And just here can be seen the commercial aspects 
of civilization: ae the poatives become used tothe luxuries and 
comforts of o civilized and semi-civilized stare of life, their wants 
atid their purchases incre ond the seeurimg of one otter-ekin 
will not, ts in times past, satiefy their wants or the requirements 
of their wives ond familice, Hence they hecome heath Sreater 
producers and consumers, more otters ane hinted for, and the 
Company 14 the painer, 

The houses on which the Aleuts and Creoles reside at Ounalasks 
wore found to be well built of frame, sufficiently large and fairly 
clean. “The old houses of arth and sod standing near by show 
the yreat improvement that his been made of late Years in. the 
mothed of ving. 

Upon the aad of June the Revenue Steamer Kear came in to 
the anchorage, and the Thetis and the Boar, once companion ship 
in the Greely Relief Hxpedition, met again in the far north. 

LU pen eon feronioe with the commanding officer of the ear, 
Captuin M, A. Healy, it was found that he did not consider it 
desirable to break the bulk of his cargo and share the stores for 
the refupe-station with we; hence, being free to pursue our 
course, we left on the 24th af June for the island of St, Paul, one 
of the Seal (or Pribyloff) isianids, 
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We arrived at these islands an the evening of the 25th of Jine, 
after groping around in the heavy and almost constant fog and 
mist that envelop them, During our short stay at St. Poanl we 
were able to see a drive of seals from a rookery and the killing, 
skinning, and packing, which followed; but what we found to be 
tho most interesting woe the visit to the rookeris, both from 
the inshore sidyw and from boats along the sea front, The sys- 
tematic partition of the grounds, the formation of the harems, the 
exclusion of the young males, and the aggressive conduct of the 
older ones, all proved most interestme and novel. ‘This, however, 
has been described so often that [ will not here repeat it, 

Leaving these bande, so unlike any others in the world, we 
proceeded to the north and west to St. Mathew Island, a large 
and uninhabitd idand in the middle of Bering wen, The object 
in visiting this island was twofold, the first being to aseertain 
if there wore ony shipwrecked persons wpon the island, the other 
being to verify the statement made upon the chart we possessed 
that the island was infested with polar beara, Upen our arrival 
and landing apon the island we found plenty of oll tracks bur 
no. recent evidences of the existence of polar bears, This wos 
ascertained after honest and fatiquing endeaver to find them by 
parties of officers and men from the ship, who scoured the eastern 
part of the island, both opon the hills and upon the low tuuidra, 
but withiotet sucivenn, 

St, Mathew island ia probably the southern limit of the solid 
ioe in winter in this part of Bering sea, the ice below it to the 
southward ood toward the Alewtiun chain beng mole up of 
newer joe amd detache floes of well broken tee. Dt is surrounded 
by the ive during seven months of the year, and generally onvel- 
oped with fog during the remuining five months: Winds and 
rains sweep over it during the summer, the low land bemg. com- 
posed of wet, grassy tundra, while the higher elevations are 
formed of scoria and voleanic rock. 

Alirge quantity of dinft-wood found piled up upon the steep 
shingle beaches probably came down the Yukon river from the 
interior of Alueku, there being no growth of trees apon this 
diolate Land, 

After leaving St. Mathew island we steod over to the Siberian 
side of Bering sea, in order to asourtain the whereabouts of thin 
Whahng fleot, and, if poasibly, to gathor some news concerning 
the fate of the whaling bark “ Little Ohio,” a vessel that had 
been missing sinee the previous suthumn. 
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Plover bay, Cape Tchaplin and St. Lawrence bay, upon the 
Siberian side, were all visited in turn, but without success, and | 
then determined to pass through Bermy strait and enter the 
Arotiv ovean, ‘This was done upon the ad of July, after a heavy 
anow-stormn in the morning, followed, later in the day, by a fog 
so dense that we passed through the straits without seeme land on 
either side, or thy Diomede islands, in the middle. 

Entering the Arctic we pushed on toward Point Hope, to the 
northward of which the Littl Ohio” hod lat heen seen. On 
the morning of the 4th of July the lund about Point Hope was 
sighted and soon afterwards we met our first ice, coming out in 
floes from Kotzebue sound, stretching seme distance from. the 
shore amd slowly moving to the northward and westward with 
the current. 

Skirting along this ier with the hope ef getting around it to 
the northward of Point Hope, without success, we entered it, and 
utter working through it for «everal miles with eonsideralble 
difficulty we finally cleared it and came to anchor off the native 
village at Point Hope, finding there two whalers who had just 
preceded us, and obtaining the news that the hark“ Little: Ohie™ 
had heen wrecked dirertly opposite the point where we were then 
at anchor, Taking on beard, the next day, those survivors: of 
this shipwreck who still remained at this place, we left for Se 
Michaels, near the mouth of the Yuken river, there to transfer 
the survivers to the steamer of the Alaska Commercial Company, 
and to send the news of this sad dissater to the Navy Department 
and tothe world. In passing through the iee outside of Point 
Hope the first polar bear of the season was sighted, posing upon 
fl higrls oe af ioe. A fiw shots settled his ese ancl hie hedy wae 
fortunately seiured, his skin tow forming one of the t brn plies of 
the cruise. 

On our way back throwgh Bering strait we found the voxn- 
tious combination (to he met with again and again in the eruise) 
of a heavy for, moch daft ise, and an opposing current, 

Reaching St. Michaele we found there two steamers of the 
Alaska Commercial Company at anchor, besides several river- 
stenttiers, and a simmer rendesvous of natives from the const, 
miners from the mterior, and traders and nilesionaries. from: the 
Yukon,—all here to meet their anvtial mails and supplies, In 
aililitien there was a party of government surveyors to determine 
the boundary-line, an aecount of whote early journey has heen 
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given to the Soctety by Mr. Russell, There were seventy-three 
tents, by actual count, pitched about St. Michaels at the time of 
our stay, the abodes of these temporary residents. 

St. Michaels ia the most northerly settlement and trading post 
of the Alosks Commercial Company. It is the outlet of the 
Yukon river trade and also the source of supplies for the country 
bardering upon the Yuken and its many tributaries, reaching in 
this way a portion of the Nerthweat Territory of the Dominion 
of Canada, west of the Rocky Mowntaine, 

In the winter-time the post consists of the offices and store- 
houses Of the Alaska Commercial Company, with a few residences 
for their white employees, and a small native village. 

Small, light-draughe, stern-wheel steamers gece) the Yukon 
and its-tribaturies for a distance of 1,700 miles, reaching the mouth 
of that river in part by an insvle channel and in part by sixty miles 
Of otitede comstang, 

After a short stay at St. Michaels we proceeded ty Port 
Clarence, where a large number of the whaling fleet were met, 
consteting of seven steam-whalors, «ix gailing whalers, one trad- 
ing vessel, and a siling tender, From the tender thesv vessels 
feieive conl revisions, and supplies, sending back te. San Fran- 
eco the oll ee) whale-hone of the spring eateh. 

Port Clarence i the beet, ae it ie thie last, harbor on the Ameri 
can side before reaching the Arctic, where no harbors exist worthy 
of the nme, weet of Herschel wland, There tm no native settle- 
ment of anys on the buy, but natives assemble here from the 
surrounding country and islands to trade with the whale-ships im 
SUTMITET, 

Lowving Port Clarence we ran to the southward by Rung 
ikland te St. Lawrence island, in search of a sailime tender that 
was long oversloe; returmminy, after a shes stay off the village 
near Cape Prince of Wales, we again entered the Arctic ooenn., 
As it wos too warly to go to Point Barrow we proceeded to Kotrte- 
bur sonnd and Hotham milet. to the viemity of the latter place, 
every year, a simmer rendexvous of nutives ocenrs for trading 
PEER, the Eskimos from the Diomedes and Cape Prince of 
Wales bringing articles of truly from Siberia, while the Eskimos 
from Point Hope bring articles oitained from the whalers; these 
Eskinies are met by the inland natives from the rivers that flow 
inte Hotham inlet and Kotavhue sound, primetpuall y from the 
Kowak, the Nowtak and Salawik rivers, ‘The nearest, available 
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anchorage we found was Cape Hlowom, from which place we 
visited the ronderyous and were visited in turn by the natives, 
We had now been enjoying for some time twenty-fours hours. of 
daylight, the midnight-sun having lighted our way to and from 
Point Hope during our first visit to that place. 

Leaving Cape Alowom upon the 24th af July we stood ont of 
Kotzebue sound for the northward, running the ereater part of 
the time in a heavy fog. We passed Point Hope on the 25th, 
Cape Lisburne on the 20th, aod anchored off Capo Sabine carly in 
the morning of the 27th of July. Near hy was a very wide ver 
of lignite coal, from which the Thetw had been conled the previ- 
ous year and to which the nome of “Thetiecoal mine” had been 
given. ‘This had been worked during the present summer, aleo, 
and a party of natives who were encamped near by had furnished 
coal to some of the whalers. 

Being now in the vitinity of a stream known te the natives as 
the Pitmegesn, IT went ina whalelwiat to exmmine ibe mouth and 
entrance, as this stream was unknown to but few whites and did 
not exist upon any charts or maps, It was found to hnve but 
three feet of water on the bar at its entranoe, bot after crossing 
this » depth of six feet was found. The stream was fornmd so 
full of tars and shoals that we could aseend but a shert distance 
after entering it. The river and tts marrow valley were very 
winding, the general course being northwest from tte source to 
the const. After the spring thaw, and the rains that follow, the 
Stren rises to a depth suffiewnt for the natives to ascend and 
descend it with their light-dranght skin-boats. for a distance of 
shout forty miles. Tie length if éxtimite) too be over one tan- 
dread miles, The river had been explored the previous year by 
John W, Kelly, whe whe this sunnier etuployed on bem the 
Thetis as the official interpreter, and tobim | am indebted for the 
following description of the ioe-cliit misting upon the banks of 
the Pitmeges, and sley of o peculiorly built stone hut near the 
soures of one of the tributarwes. 


Toe-Opier on tux Prraeecea. 


This ice-clif ia about twenty-five miles from the mouth of the 
Pitmeges, at on place where the hills run their spurs ont to the 
banks of the river, closing the picturesque valley that stretehos 
away to the seacoast in an almecst unbroken width of amile, A 
tlacier frees southwaril, and reeerves the full bonetit of the ann- 
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light during the short potir snmmer, Gules hove deposited par: 
tithes of soil and débris of plants, along with thetr sends, Wp the 
surface of the toe to.a depth of from four inches to a foot. ‘The 
snow-fall of winter soon vanishes before the June son, while the 
lirht covering above the glacier preserves it intact, Vegetation 
ia warmed inte fife in a» remarkabty short time, and the brown 
coat left by the receding snow is almost mimeulously transformed 
toa rohe of green and studded her and there with bright polar 
flowers, there beng buttercups, dundelions, yellow poppy, bright 
netragale, geutians, daffodils and marguerites. The latter are 
enill and uncbtrusive, making « showing in a modest way 
ae if they wished to faye bengriaeae ti them sister flowers for their 
appearince among them Like beautiful orphan girls, one cannot 
resist a compassionate tenderness of feeling toward them, but 
these innocent little Howers, chaste as the ice fleld pon whieh 
ther grow, bloom in the polar garden with as much nght gs the 
glacier’® gentiaon. Hesides flowers, there are the handy orasaes 
Whose roots putetrute the lelt covering of sal te the icerbed, 
when they derive their nourkhment. A few Arctic willows are 
to be seen, bat they only grow about a foot in length, and trail 
upon the ground, The Piteeges river is gradually cutting into 
the clacier, receding from ite opposite bank and leaving a hed of 
gravel behind. During the summer the tec melts away, leaving 
the protruding soil alwwe it like the eaves of a house; when it 
protrudes tow far for the strength of the grass roots, it topples 
over inte the river, At the freesing iw September, inmelos freeze 
from the overhanging sod to the river ice below, forming a narrow 
portico four tiles in extent. 


Ovo Stowe Het. 


On the hic¢hest peak at the source of Tkuk creek, a south- 
erly tributary of the Pitmeges, are the ruins of a hut and smaller 
outhouse, the ike of which has never been met with in North- 
weeterm Alaska. Above the gras line, past perpetual beds of 
snow, up where wild storms sweep away ire, aiow, and soil, where 
only afew gray lichens are to be seen, man, at some former time, 
has placed a habitation, On the orest of the mountain there is a 
rigged limestone comh twelve feet high, cracked and shattered 
into fakes by the vigor of the polar winters. On the south side 
of thas comb, sheltered from the prevailing north winds, (cove 
tions have been miade into the rock. ‘l'sking the comb of rock 
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for one sie of the house, the other side of the semicircle hiss 
been bolt wpewith tat stones, land ap ike bricks in masonry, but 
without mortar, Moss and soil have been in all probability used 
hert jistead of mortar, but wears of fieree winds have blown it 
out from the crevices, The structore i eoniec in shape, after 
the manner of a Greenlanders anow-hot. This one is about 
sever fect in diameter, Pacing it< entrance fa emaller house of 
slinilar construction, most likely tamed os o shelter for owme, 
Winter storms have crumbled away the roofs of both so that 
they have fallen m, and the fragments of stones are partially cov- 
ered with soll, The whole hears the improssion of age, and no 
natives have been found who have ever heard of it: From the 
summit of this peak a splendid view ts obtained of the surround- 
ing country, the Arctic ocean, and herds of passing reindeer. 


Gold has been foond near the Prtmegea, at the head of the 
same oncek and tnbatary, it being contained in sulphurets wf 
en, Which exist in large qian Liki inn Chim viIninity, there being 
from $3.50 to $3.00 worth of gold ina ton; the country tall but 
impastble, hawever, and this, together with the shortness of the 
seadcn, would prevent any minke with protit, 

Our party cetonned from the Prtmegea with a few ptirimigat 
ond ducks, a i upon our arrival the ship was at once eotten under 
way and we stood to the northward for Point Barrow. Driit- 
ioe Was constantly pissed, but fortumitely #0. scattered as not to 
form any obstruction to free navigation, 

On the next day we enjoyed asuperb Arctic summer's day, and 
began te fall in-with the whaling feet on the way north to Paine 
Barrow. Fifteen yossels wereosghted and passed, mosxt of them 
vessels under -sail, Rounding the dangerous Blossom shoals and 
the ley capie af Captain Cook, we stood to the northeast, floding 
generilly clear water, with scattered drift-ice, Upon the floes 
we found great quantities of walrus, in some cases stretched 
at full length, sound asleep. One lige fellow remained be unilis- 
turbed at our approach that he was supposed to be dead, but 
a well aimed Irish potato aroused him so m ‘ely that he 
quickly slid off the fiw and disappeared beneath the water. 

Pushing on we posed Pt, Beleherat $50 in the evening, in the 
fog and rain, and came to beavy masses of toe over which a low 
fog had settled. With some delay and diteulty we worked out 
of beth the for and the ioe ond at five o'clock in the morning 
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sighted four vessels—stenmers—at anchor off the village of 
Ootkavie at Cape Sinyth, = miles from Point Barrow, and the site 
of Captain Ray's Signal Service metoorologic «tation of some 
years ago, the house that sheltered the party being still stand- 
ing, Oneof the stemmerm proved ta be ome old frivnd the “ Bear,” 
which had passed te the northward when we had returned south. 
ward from the Arctic with the survivers of the “Little Ohin.” 
The other vessels were nude out to be steam-whalers, and at seven 
ooleck we anchored weir them, off the site determined upon for 
the house of refuge. | 

Finding the Boor hud commenced to discharce her stores and 
materials, all of our facilities were at once nse in tending her as- 
distance, our steam lnunch Achilles (now, os of yore, the child of 
the Thetis) being busily at work towing boats to and fro, while 
oor men atl mechanic, with officers, were busily engaged in 
aiding the construction of the house of refuge. 

Our arrival at Cape Smyth and vieinity of Point Bartow was 
en the 29th of July, the Boar having arrived on the 87th, the 
Saturday previous, While we were lying at anchor engaged in 
the erection of the honse of refuge, the rest of the Whaling 
fleet, both sadl and steam, drudually arrived and came to anchor 
ov the coset, reaching from Cape Smvth to Poiit Barrow. 
After a:short stay ther steamers went on Lo the exstward of Point 
Harrow, following along the jond-yerterke, whieh whe in Kirt from 
Point Barrow, until they reached the heavier ice off Point Tan- 
feat When the lastof the whaling vessels had arrived, « feet 
af forty-seven vessels carrymg the American flag hod assembled 
within sight of the mest wertherky point of the United States, 
comporead of steamers, barks, brivantines and schooners. “These 
Vieswels, inured hy ght twelve hiomdred nen, TD vawttre to sity 
formed the lurgest assemblage of vextels and men wader the 
Amencan tae to be found anywhere during that veor LT eannot 
apink tod bighlw of the skill, seamanship, courage, aod endurance 
of the whaling masters, ‘They are a fine body of American 
BEDILETL. 

The scene on shore was one of abnormal activity for this 
region, the erection of the honge of refuge, the hasty lamding 
and transpertation of stores (i which the whalers assisted), the 
mavementa of the Eskimos about their village (which wae dotted 
with the white summer tents of the residwnts and the visiting 
inland Eakinod), amd the clustering and trading about the Whaling 
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Company's atation (Kuy's old station), gave o life ond movement 
Which was as shortliived a¢ the season, Fortunately the weather 
proviel most. favorable and the heavy ive kept off shore while the 
stores were landed; the wind then freshened, but communication 
could still be kept ip and the work of erection went on, 

The site of the house of refuge is within a few hundred 
yords of Ray's old hows and near the village, and ite kiveper, 
Captain Borden (anold New Bedford whaler) was oy 1n putting 
his hone in order before the autumn should come on. During 
our stay at this place we were enabled tu make o hydrographic 
survey of the sichorage, which demonstrated that the contour of 
the bottom ix constantly clianged by the ploughing and planing 
done by the heavy ice grounded and driven up by the pressure 
of the mighty ice-pack, under the influence of northerly winds 
and gales. 

And here Jet ine saya worl about the ice of this part of the 
Arctic odcenn, The jee in sommer consista of floes and fields of 
varius ties, which are cemented together in winter by the young 
or newly frozen ine. No icebergs exis) in this part of the Aretic, 
os there are no glociers near the sen const te form them, The 
shore along the entire Arctic const of Alaska shows evidence of 
former glacial aetion, hut the only glaciers to be found are in the 
southeastern part of the territery, 

The Arctic pack, which never melts consists of hurd blue ive, 
made up of tields and floes of comparatively level ive, which are 
surrounded and interspersed with bommocks varying from ten to 
forty feet in height, ‘These hommocks are formed by the broken 
and telescoped ice resulting from the collision and grinding te 
gether of heavy iwe-floes, the liummocks being often rounded 
ind amocthed in quthine by heavy falls of anow. 

In the spring, under thu influence of the prevailing southerly 
winds stil northerly currents, the packs break off from the 
shore anid move to the north, thi position Of the southern ede 
Varying in latitude with the sexton and the winds, 

The shore-toe, which remains fost to the coust line after the 
pack mover off, gradually breaks up as the season advances, and, 
boroming scattered, is taken to the northeastward from the vielnity 
of Pont Barrow and northwestward from the vicinity of Herald 
ishind and Wrangel land. 

Sometimes a long line of heavy floe-iee from the pack grounds 
in the shallow water near the shore during northerly winds, 
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pressed from behind by the force and weight of the entire north- 
em pack. Itiscrodually forced up, ploughing ite way through 
the bottom, at the same time rising gradually along the ascent 
af the bottom toward the land, The effect of thin sclid wall of 
cold and relentless hluc ice slowly tiring and advancing pen 
these ompricone! Tetween the jer and the shore is one of the most 
stblime and terrible: things that can be experienced, 

The normal eurrent fonning nerth through Bering strait forks 
4 short distunce to the north, one branch going through Kotzebue 
Sound and thenee slong the mninland by Cape Seppings, Poimt 
Hope, and Tey cape, to Point Barrow, atwhieh pot it goes off to 
the unknewn northeast: the other branch, po the northwestward 
along the Siberian coast, andl thenee to the northward toward 
Herald island, The whalers burned by thy Confederate veasel 
Shenandosh near Bermg strait were tound im the vieimty of 
Herald tlanil. 

The only portion af the whalers at the time actively eruising 
had gate to the eastward of Point Barrow, Om that day a sea- 
man named Cuckfield retired from the Mackenzie ina wholeboat, 
and reported the iee conditions unusually favorable as far east a6 
Mackensie Bay, in the vicinity of which be bad wititerel Te was 
fb dean belonging to the whaling station tim Tad been reported 
tome by a missionary J met at St, Michaels as baving visited his 
station at Rampart house, upon the Porepine river, a branch of 
the Yukon. 

Upon the &th of Augnet the house of refuge was virtually 
finished, and as my orders were to devote my tune to the whaling 
fleet, aftor the completion of this structure, P conelnded to erm 
after and with the vessel to the oostward of ‘Pomt arrow, leay- 
ite the Hear to remem with the-wveeel Dyatage at awichor off Cape 
Sinvth and Point Barrow. As Tucktield wanted to go east with 
his Eskimo guide, TP tek him and his whale, boat and whaling 
outfit on board, leaving Cape Sanit on the evening of the 8th. 
The tet insight at the time was somewhat seattered, but plenti- 
ful, and entering it about nine vlork we slowly stood on a course 
paraiel to the land. We wore ecoupied in working through this 
ee wll night amd all of the next day; it was not the puck iwe bat 

‘shore tee broken off from the vicinity of Point Tangent, Smyth 
bay, and Harrison bay. At times we found it so clovely packed 
towether by current and wind that we hui te tun back and work 
eur way Clover inshore, Three vessels under sail were sighted 
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during this time off Tangent point, and by this time we hail also 
demonstrated the uselessness of Little Joe Tueltield as an ice 
pilotor prophet. The winds were very light and we had now 
gotton out of the strong verthesst current running off Point 
Barrow, On the night of the Oth we passed off the orth of the 
Colville river, the water offshore loourning very muddy, 

The first important error found in the charts and maps of this 
region was found here by the observation of the non-exiitence uf 
the Pelly mountains. This observation was confirmed upon our 
return by the concurrent testimony of the whaling masters who 
had cruised here, and the natives whe hunt in the neighborhood, 
The mowutaing vertainly de notexist where placed by the charts, 
amt TP judge that some small diummocks near the beach were 
mistaken for a far off rage of mountiing, when Dease and 
Simpecn first explored this voust in 1937, 

Furly on the morning of the loth of August we sighted the 
first steam Whaler, anil aa we steamed toward her we skirted alinn ge 
some Jong Jow islands parallel to the coost line and stretvhing 
from the Return reef of Sir tohn Franklin te the mouth of thw 
Colville river, The islands, one heing about three milled long, 
are not shown upon the charts, and not having any known nines 
were designated as the Theti« islands: 

The steam-whaler was found to be the Bubens, commanduil by 
Captain Everett Sinith, ane of the most intelligent of the whale 
metiofthe Arctic Te was anchored of Return reef, which he was 
whale! definitely to lite by the traditions of the natives, [t 
Wak at this point that Sir Jela Franklin, in one of his earliest 
lace journevs, was obliged ta turn back while wnileavoring to 
explore the coast from Mackernsie bay to Point Barrow, After 
along interniew with Captain Smith, frm, which Dgathered much 
formation as te the ice-oonditions and the probable positions of 
the steamewhalers to the eastward, he returned un hoard of his 
ship, amd the good ship Thetis once more turned ber head tothe 
“asl wire, 

Soon afterwards another steam-yhaler was sizhted, made fast 
by Jee=en tert lees th 40 1b flange we «inl not Lop, het, rachanoung 
colors, proneeded on err way. The jee. seemed te he getting 
thicker, and shortly afterwards a third whaler wae sighted, at 
anchor Off a small low island, with apparently heavy ioe abs, 
As thy weather sevmed ancertiin I determined to anchor for the 
might inthe vitaniey of the island. 
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The stearner was found to le the whaler Beluga, commanded 
be Captain Brooks, and the island, though oameless, was marked 
by awomden crows, from whieh fact it was culled Cross land, 
Captain Hrooks-stated that he bad bow etrageline with the iee 
to the vastward of Cross island, the day before, in company with 
acto other ateum-whalers who had loft hit arn gone to the onet- 
ward, =o lie hal torn) hack aod anchors off Cries island, 
L sounded wut the vieinity of the daland, finding shoal water to the 
southwaid, tae shoal for the Thetie te aneher in, and so 7 remained 
wen the west side The wind shifting, our position became 
meecire on aecotnt of the masses of toe crifting toward us; the 
Whaler left the anchorage, stood out into the leave tow, ated muode 
fast ton high bammocky fue. Seeing oo good place near by, I 
held on with the chain on the steam windlass, ready te leave in a 
TTT, Heavy ice coming down ad grounding: close ty o 
both sites, wer left and got ont the teanchors to a heavy floe. 
whe Te we tede out the arin Lis anti earl ¥ in the maorming, when we 
were obliged to toove on, as the joe packed about our modder, 
After moving again and again the wind fell away, the day cleared 
tp, and the ire began te seatrer and disappear about the island, 
the leads to the eastward looking more promising. 

The ooxt day wt & in the morning, in company with our 
Whaling Trend, we left the victuty of Criss island amd, entering 
the lee stowd toward the torthesst, The iee-floes grew heavier 
and larger as we prvrressed aod thy canal-like leads tor confused, 
until at Taclock the lead stopped aod we both made fast toa 
very large, long, hommocky flow, at least ten males in length, several 
Miles in breadth, and aground im 40 feet of water, The day was 
mill and elenr, and, after both of the iee-anehors had been secored 
and the rope-lidders lowered over the hows, a number of the 
Officers and men wentoon the jee, the men playing foot-hall and 
dnow halling, while the officers posed for their plotoeraphs, This 
is the tine that we were reported (hy oa steam-whalerthat we had 
passed) ox being im o position of extreme ilanger, and the news 
wie taken to the outside world. 

About 4 orlork mm the afternoon we sturted ahead with the 
Ficluga ; the Thetis, now taking the lead, rammed herway through 
nome pack-iee and reached another lead going inshore, the Helaga 
following Vary slowly after ws, ‘We Continiacd Foreingr “ur Way 
mntil we got into clear water by Loon reef. At midnight we made 
fast to a kal floe and after an anxious night (caused by ice-floes 
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setting against our stern and rodder) we proceeded, followed at a 
ling cdistunes by the Beluga, which jomed us in the afternoon at 
Cation Bay, and weinchored there forthe might, We found that 
the Beluga in attempting to follow ud had gotten on an jec-foot, 
or protruding spur, mod bent ber propetler-sblades, and tind finally 
to sevk another lead out, to the westward of where we liad ram- 
med through, As we ran From off Lion reef to Comilen baw we 
‘sighted the bemitifil ranyes of mountains close to the eunust known 
as the Franklin aml Romansoff mountiins, making ao mrree- 
able change tn the topography of the shore, whieh liad bein low 
and monotonously fiat sinew leaving Pom# Hope sind the vicinity 
of Cape Lishtirmme. We found here that the shoreline was pust 
Tye the charts too far north, as our postion wear Flaxomnan island, 
an the weet tide af Camden bay, was well inland of the oopst-line 
and reefs, Cumden hay was the last wintering place af Collinsen, 
tH the Rnterprisn, upon his return from his search for Sir John 
Franklin, and here we fell in with the track af this distingewislied 
novicator, whose oriibe isae little: known snd whine efforts lie 
been so much eclipsed by lis fellow woviiger, Me(lure, whe hus 
the distioetion given him of being the aotual discoverer of the 
Northwest passage, and who wis, indewd, with his littl body of 
mon in Laa0—L864, the thrat as well we the last to pass from the 
Pacifie to the Athintio, north of the American eontinent: 

Upon along point tamed Collingon point, and upou the neigh bor- 
ing island known as Barter island, are to be found, during the 
SUMmIe, CCE aml pendexyous of Exkites, whomeet there 
for purpones af trade, sitar to the sane nudexvoux in Kotuehue 
soumil, Here the Alaskan and the Mackenme river Eskimos tot, 
also the Lueia or Prat river Indians, who are nomads and «ote 
from the viemmty of the Porcupine aml Prat rivers, aml whose 
wiiter rehdegvousd ond habitation is st the Rampart house, a 
Hudson Gay Company's station and Chureli of England miséjon, 
apon the Porcupine. They are mostly professing Christians and 
are related to the Athahascans, or Hock mountain Indians, in 
family, ‘There are ne permanent settlements here or elzewhers 
letween the vicinity of Herschel istind and Point Barrow, The 
country is sterile, affording but little upon which to live, the sea 
alee having lithe or no animal life in its waters, ‘The Eskimos 
give to thie part of the Arotic ovean a native name which signifies 
the aver achere there ia afiouye ioe, 
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Early the next morning, August i4th, ar i o'clock, we pushed 
on in company with the Heluga, standing ont of Oomden 
hay and delaying o short time off Harter island, to communicate 
with the natives: At noon, while off Minning point, the sinoke 
of seversl attimers was deen to the oust ward, and when they hid 
come up we found all bat two of the steam-w Ahalers that had orciTes 
‘ast. “They were Jel by the steamer Willian Lewis, commanded 
hy apetein Allert Shera, probably the boldest and most active 
of the Aretic whalers. They were all in the cabin of the Thetisin 
a short time, and I found that they bad reached Mackenzie baw and 
the viernity of the Mackense river, The two missing ones, the 
Orca ood Thrasher, had last been seen i the viewity of Hersohel 
island, The tee- conditions were reported to be better than those we 
hil poussarel trang hs. Aftor refleotion 1 considered 1t my duty, Ft 
it was my desire, to @o onto the castwanl te ascettain the cise 
of the detention of the two missing whalers, and ue tim was 
preeians Podeterminest to ran on, day and night, Hy this time 
waht bad assim! the conditions of twilight, nit the stars uw 
Iigun te appear in the skies The threatening appearance of 
the weather detainel] us at first, bot at ? o'clock in the evening we 
rot ibler wiv, and with her colors homted the good ship started 
again on her easterly course, followed im about half an hour by 
our old fiend and companion, the Beluga, Gefore lesying we 
had berted out the whale-boat with Joe ond native friends, who 
had been joined at this point hy the women of the family, Jor 
wis uneertain about his movements bere, and as he expected to 
seenre stores frim seme of the whalers [left him to their com- 
any. 

We found the shore bolder as we progrressied, gail the: mun- 
tains neuter the oust: as a result, the ice generally sete directly 
and in heavy mites on the shore without grounding, and this 
point has never been pused before by thi whalers, hut fart 
nawwly no wide lane was ope. The sight of the mountains, 
stunding in thet sileit and gloomy grandour, wae. perwliorly 
Impressive, and cur inability to mike « closer examination jo 
exploration is ty be regrette], So farsas T can ascertain, no 
white mon has ever penetrated theae mountainons regions, which 
are known upon the mape in turn ander the varying names of the 
Romanveff, British, Buckland anid Richardson manntiins, heing 
éo namivd by Sir John Franklin during hie boat journey along the 
east, ‘The British mountains are at the extreme northeastern 
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corner of aur territory of Alaska, reaching: also across the: boun= 
thory-lime into Hritish America, Woe passed Demarcation: point, 
where our boundary-line teaches the Arctic occan, early apon the 
morning of the 15th of Anvnat, aod commented WAIN our eriis- 
hig ite British waters. The character of the <hore remained the 
fame, the mountains, however, showing littl traces of snow, tes- 
tifvingg in this way both to the extreme mildiess af the winter 
and our approach to the valley of the Mackensie, A few Eskimo 
huts were seen as we exme up to the shasl sroutd developed by 
our lead in the vicmity of the mouth of the Maleolm river. The 
leat wits conmitanthy going while we were in these waters, and the 
aby wis abecren| lev ih = moch as lw LE CCH eS In fact the 
three L's (hittitide, head, lookout) are the great moressities for nayi- 
ation in thew nknown reins, ae the three R's are supposed to 
be in elementary sehieoling. At LL o'vloek in the morning Her- 
schel island was sighted, this large island forming the western 
boundary of Mackenzie lay,or, as the ancient explorers often 
termed it, Mackenzwe ben At 1300 in the afternoon we anchored 
off the southwest. end of the iehind inside some grounded jee and 
ef a long gravelly spit, thickly covered with hears drift-wood 
from the Mackenzie river, 

The island is about Si) feot in height and has o rounded out: 
ine, sloping gradually down from the center upon all sides. It 
howe the appeatanet of former elacial petion, and appears to. be 
an ancient moraine covernd with a black vegetable mould, The 
Vegelition was confined to grasses amd small Arete flowers, dimin- 
utive in siee, delieite in rolur, ane evidently shortlived. 

Boon after we anchored a purty waa senha shore to erect a 
sign to mark ourvieit: it consisted of a board with the name of 
the-siip and the dat of the visit in brass letters: under the staff 
eopporting it there sre placed ina lise battle the names of the off- 
scoreand inunef the ship: The Beluga joined as soon after ovr 
arrival, and when the party from shore hed returned we got 
der way to cartinne our look for the two whaters, (Captain 
Brooks come on heard the Thetis and shared my perch and look. 
outin the foretop, while Wik ship followed, in charge of his mate, 
As we reached the boli fF et the north end af the island Wet aa a 
noble expanse of open water stretching to the northward as fur os 
the eyo could reach, Tho iev was still heavy to the westward 
and northwestward, but to the north, beyond the light, seattering 
ice through whieh we were going, was clear sea, the waves leap- 
fog in the beautiful Arctic sunshine. 
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We looked with eagerness to the sen which stretehed, appar- 
ently, to the north pole, and then howled to the southward into 
Mackenzie bay. | 

After three houre’ steaming from our first anchorage we 
reached the southeast cide of the island and found the two tmixs- 
ing whalers lying quietly at anchor, Captain Brooks giving a 
hearty ward elowed ery of Set fe! when the vessels were seon, 
anid we were all pleased to see them sate and stcure, We came 
to anchor close by them ond the feo captains were soon on 
board, They reported that thoy had remained behind to wateh 
for the return of whales from the northeastward, hot so for 
without any success. ‘They had determined to remain until Sep- 
tember, and contemplated the possibility of wintering at this 
place, Soon after we anchored, Eskimos who lived at the 
mouth of the Mackenzie came on board, and they looked at the 
chip with the greatest surprise ind interest. Thes lisa mci seseim 
veesly Iifore this summer, though the traditions cuncermig the 
“ Enterpriee and © Inyestivater,? poder Collinson and MeChire, 
still survived, 

Sleeping soundly that night, for the first time im many dirs, thie 
follawing morning boat parties were dispatched te complete the 
ctroumnavigation of the lind and to make minning surveys 1 
the vicnipe. 

A small, sung harbor wae found and survered wear-ley our 
anchorage, capable of reeeiwing vesiels of Jeas than la feet 
draught: this was named Pauhne cove, Tt would prove a fairly 
good place for ome of the lightedraiught steamers going up this 
Year fie Wei! Bh WHT] LEDs, 

The waters between [Hersgliel talon ail the mainland wore 
found after examination ton full of shots andl sand- aol gravel- 
bars to form a ship-chonimel arise and fall od tule of three fort 
was found, and the ship swig nepilorly too an ebb and hood. 

Wile the boats were out sannding | went ashore anid, elim ing 
nearly te the topoef the island, hued a beaatifal view of the clear 
and open water of Mackenre bay, to the east and worthess? ; white 
to the xoutheastward were the islands clustering: wbont the shallow 
mouth of the Mackenzie, and directly to the south were the 
Brith and Buckland mountiins, merging eeradlivally itntin thie 
Roolky montis dod the gore at chains whieh form the bork- 
bone of the American continent, 
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The temperature af the water and air was found higher mpon 
this side of the island, and 1 have no doubt but that the climate 
of the wieitity of Mackenzie bay is materially modified by the 
comparatively warm water coming out tn great voluine from the 
Mackengie river, ‘The strong current runuliy to the northward 
from the river would naturally sweep the ice out of the hay mel 
to the northward, as far os the vicinity of Banksland and the 
extreno northern Arctic. 

Where tt goes toand where it ceases is now 4 matter of con- 
jectore. Tt ivte be hoped that the doft-floate which were launched 
by us from this point, aid from varions pomt= between here and 
Herald jeland, may contribute something to the solation of this 
quest Mi. 

As the chantes of leet slit in hy the doe were easily BU L s 4 
the possibilities to the whuders whe were mm aur company, and with 
whose fate our companion the Beluga had joined for the tine, the 
whole question of: supplivs and retreat was von over with the 
Whalinu masters, A retreat up the valley of the Mackenzie, the 
Porcupine, andl Yukon, sated fiacthle, os coindeer were to be 
found in this viemity in the winter mouths. 

As the masters of the whalers would nat. return with me to the 
eastward, D determined to start back, inonlerto make iy westerly 
ortise with the sailing feet: Ttevalling the boats, we yroe nner 
wily, standing fret to the northeast to put over our first drift-font. 
dear of the tidal influence of the waters immediately about Hor- 
whel island, avd in the open water and nertherly current of the 
Michie. These floate were nade of wire) ahasut tien feud long 
el ote anches thick, with: the tinw «ef the “hips, hie date, and 
the words, yor wear? cut upon the faoe, Tn a ear ity mt ome eel 
aot tine flame, pel negra With sdt wed, thete wus palineneal a copper 
evlindve containing Ww letter requesting the tinder te inform the 
U.S, Hydrographic office at Washington, the nearest 1.8. Com: 
sul, or the commande officer of the Thetis, the time and place 
where the flowt wae fomnid, 

After lanoching the float upon its unknown journey, a lookout 
was sent te the highest masthead: from there it was reported 
that ite the northward and mortlioastward there was nothing: in 
geht but open water, neitiier ine cor iwe-llink was viniile, aud the 
Western cntraice to the Northwest passage stretched befare sas 
IWVitiiply, ah olewe pnd as free as the waters of our own Cheanpenke 
hav. Hart | lial feaeheil Th Littalt, spiel Cerra brie beck, to thie rene 
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of many on board, faced once more the ey sea that lay before us 
toward Point Barrow and thy weerwared, 

The weather, however, was superb, olear, cold, anid sunny, during 
the day, while inthe now darkening shades of the evening for the 
first time the moon appeared, silvering most beantifally the chain 
of mountains along the ccuat and the fantastic shapes of the 
grownilind inv. 

On the 17th we beran to meet and overtake the whalers, who 
still delayed in the vicinity of Camden ling, waiting for whales, 
Five were passed, ome cruising and some fast to the iwe-flocs, 
After COOTTUTEMTEET Lev ETE with Chem sav in rm them of onr prob- 
able movements, we kept on te the weetward, Tlie ice-conditione 
were fayitable and we made very gol headway, making fast to 
an iwefloe, eff our old ivlanddrends of the midway “rouy. ria thins 
evening of the 17th of Atuouat, 

The wind ia always a subject of constant watehfulness ond 
aoxiety in this purtoof the Aretio; it virtually tanker thay aurreinte 
and brings down the tee, ce semds it off and clears a) narrow lane 
filong the shoreline, A’ northerly luift of wind ¢hused a desire 
to push on, and posing on we sighted Ketarn rev? again and 
shirt l along the long and narrow idand which now bears the mane 
of the Thetis, Pussing tieamenth of the Colville we steamed at a 
good rate of speed through Harrison bay and fot thie the 
wind blowing «trong from the west, bringing mech ies with at 
and aecompiied byw cold fog, "The qutlook being discourage: 
ing 1 determine) te press on for Tint Patrow, net very far clis- 
tant. “The early morning of the 19th of August opened cloudy, 
overcust, atl could, with o palt andl snow from the westward, Lhe. 
how Lie tesadin i ayn tik y til s1edt, 

There being no protection from the wind His side uf Pout 
Harrow, TD omlorcal fall speed so as to get te the point amd beyond 
tt before the almost inevitable shift te the northward which would 
bring the iee down pnd shut oo out The leals between the ice 
Flcnaem biaeanchaine® TEAL Pay ae anal fewer Wn miter, suned Ertyt httle hetter 
cithook was fond aswe edged inshore as far as the shoul water 
would allow we tage, At thik time we sighted as many as eight 
pelo lai an the dew, but this wie oo time te hont “bear” 
Coming te the end of our lowl we ratomed through souie puck-iee 
int another one, which, however, again led into water tou shoal for 
us, Finding from my perch aloft that the ice seemed even heavier 
to the weet, I determined to stand back to the omstward into the 
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nore open water we hut loft by the lead we had come through , 
hut it was too late: this lead had closed and we were prisoners 
in the puck. There being oo other place to go, [ reluctantly 
dabavdeted tyes largest posal, or pocket, fot out aur tee-anchors, and 
nade fast ton heavy fle, to await further developments, It wis 
found to be in slow motion, and four times during the night we 
had to move to avoid the heavy floes closing in around us. 
From this time, the 10th, ontil the morning of the 4th, we 
were close prisoners in the heavy pack which had set down with 
the wind, now northerly, between Point Barrow and Pwint 
Tangent. 
In the words of the Ancient Mariner of Coleridge 
“The ite wis here, the joe was there, 
The toe wae all aromnd + 
Thcrackel pol growled, ard) roared anil howled, 
Like noises in a swoon.” 


By incessant watchfalness; almost constant mouvement, viggoraus 
ramming, faithful working of the engines; and (most important 
of rill} fi favorable shift of wind, the aol ship, under Divine 
Providente, escaped without damage or accident, F ortinately 
within cosy reach of land and but twenty-five miles from Point 
Barrow refuge-station, Fo had wo undue anxiety for life; hut I 
have no hesitation itn etating® that the readiness, oucdurance, are 
subordination of the officers and men of the ship shown in the 
bringitig out of the ship intact from the ice pack, after nuarly five 
days imprisonment, entitle them to great credit from the propur 
authorities snd justify their commanding offierr in the present 
expression of his ligh appreeintion of their conduct and his 
warm feelings toward thomeel yes, 

Aboot noon of the 2ith of August, aftera night of bard rom- 
ning, We anchored off the weet sido of Point Harrow, greetod hey 
salutes from the whalere anchored there and by tha hoarty aT 
eravilations of the masters, wha soon came on board and learned 
for the flret time that Mackengie Bay had deen reached, 

Woe found that the Htiling feet had vone to the westward, after 
having boon slit in by the jee coming down on Point Barrow 
ind Capo Smyth for several diya, during our abserioe, The few 
whalers that remained had boon watching us from their ¢rows’ 
neats during ur imprisonment, but were unable, of course, to 
afford usany assistance, each ship having to work ont her own 
salvation ; companion-yessels are of great service only in case 
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of damage or abandonment. Fortunately, the s#team-whalors 
reminining behind us did not have the pack set down upon 
them in the shallow bight in which they were eruising, and 
the long continued north-easter which sided us in our escape 
enabled them to find leads to get through, not very long after 
we had escaped, We remained at Point Barrow for a week until 
they had all returned, except the two most easterly ones, left at 
Herschel island. As their return was so uneertain, at the end of 
a week I dropped down to the house of refuge at Cape Smyth, 
landing provisions to fill the deficiency in their stores, and went 
to the westward, first coing to ley cape to erect o needed bexcon 
asa warning of the vieinity of Blossom shoals. 

Leaving this vieinityon the oth of September for the north- 
word and westward, and rounding Hiossom shonls, we stood to 
the north, reaching the supposed vicinity of the edge of the ice 
pack that night, As the nights were now dark we lay-to until 
morming, when the rapid fall of the temperature of the water 
and the lessening wind gave indications.of ita proximity, and a 
half hours stemming brought us to the rugged white outline of 
the pack, Along this we skirted, having reached our highest 
north (lesa than 72° N. latitude), 

All of that day and the next we continuml our course, sighting 
a portion of the sailing fleet of whalers on the Tth, Comoiti- 
cating with them of oor proposed movements and whereabouts 
dunny the rest of September and the beginning of October, we 
then stood to the westward, IT mest not forget to mention an 
interesting tneident that occurred; A schooner stood down to 
nus from the fleet, and was recognized as the schooner Jane 
Garey, prokerd up hy the Thetis when ander the command of my 
predecesiar the previews sumruner in the jve—alwidoned, She 
had been righted, pumped. out, repaired, and restored to her 
owncr, Who had literally sold his farm and put lis all inte the 
vessel, As he came within bail our netification waa given 
him, but E noticed that he fairly danced with impationce during 
its delivery, which was sceounted for at the ond of the message 
by his bringing out big men, who were gathered behind the 
foresail, and giving hearty and prolonged choere for the Thetis 
which fairly rang in the silont Arctic air, To this we responded 
and then went on our wiy, 

We now left the pack aml steered through Op Weller fur 
Herald island, which we sighted at half past twelve the next day, 
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the sth of September ; a3 we approached it closely the hareness 
and forbidding appearance, which had been concealed at first sight 
by the bluish dimness of the outline, became very marked. Its 
tides were almost inaccessible, exeept from the western end, and 
It was free from: ive, on alnot exceptional state of affatrs, In 
close seasona it is impossible to reach it, and, even more than 
Point Barrow, it may be aliut owt of the world by ice that refuses 
to move during the short summer, 

Wo passed tho island [ate in the afternoon within & compara- 
tively short distance, standing on to the weat with tho bopo of 
seeing Wrangel land before dark. At half poet five land wae 
reported ‘ahead from aloft, and soon the high snowy peaks and 
Hgonininons outline of Wrangel land was sighted from deck: 
It stood out heantifully | in the late Aretie afternoon, and as we 
approached it more closely its outline became more and more 
fantastic and brilliant. At sntiset we were a littl over ten miles 
distant, and at dark, as we turmed to the southinst for Point Hope, 
weexchiunged hearty congratulations tpon cur surcesdfal passage 
from Muackenxte Hay to Wrangel land. Arriving at Point Hope 
upon the erduinge of the 10th of September, we found that many 
of the liwntiig parties had returned from the interior, and prepar- 
niens were ome on for the winter season. 

The natives of Point Hope, like the Eskimos generally of torth- 
western Alaska, have po tribal or other form of government 
excerpt what exists- by control of the head man, oomalik, or chief, 
Whose superiority arises from his wealth ond influence. The 
previous chief had lived o life that made him a terror to the 
committe. Lis rule was by foree alone and by the inthience of 
the rifle, which was his inseparable companion. After a career 
distinguished for license, murder and robbery, be had come tas 
timely end by being. assassinated by the brother of a wife he was 
tormenting tudeuth, Since his death, ap to the time of our stay 
in Suptimber, anirchy liad prevailed, On seoount of the very 
indifferent treatment received by the survivors of the wrecked 
whaler “ Litthe Ohio” frum the Eskimos at Point Hope the pre- 
Views winter, | determined to appoint a head man or chief whe 
would be charged with the responsibility and duty of earing for 
any shipwrecked persons or destitute whites, Anokolut, who 
was appointed hy me and whose appointment was afterwards 
confirmed by the Governor of Alaska, had married the niece of 
the previous chief, ond was the best whaleman and honter of 
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the distriet, He had been in the employ of the whaling station 
established the previous year at Point Hope, and had been satia- 
faetory in all his dealings with the whites, His wife was a very 
superior woman, and their desire for civilized wsages was so 
great that a bread-pan of tin, some granite-ware howls, and 
candles, were given and cagerly accepted as contributing to make 
their domestic lives more comfortable and civilized. An urgent 
request was minde fora cooking-+stove, which [ promised to give 
them if T should return the following sammer. 

The Eskime lamp which serves a¢ a light, and to some extent as 
& stove, is a crescent-shaped stene utensil with a shallow trough 
scooped out; this ts a receptacle for the whale-oil, the wick 
being some native moss laid along the edge of the lamp and 
trimmed from time to time, the aupply of oil being kept up by a 
lamp of blubber suspended over the lamp, The light being 
indifferent, candles are weloomed as ® great improvement and 
a marked relief to the over-taxed eyes of the mon and women 
daring the long nights of the Arctic winter. 

During our stay at Point Hope we found much of interest in 
woundeetion with the Eskimds living there, Thor long wurters 
five them an opportunity ta keep alive there traditions in their 
daily meetings in the couneil-houge, and they give an necount of 
their early days in this wise: Le the tyinniog the people had 
heads like ravens, with eves in the upper purt of their breasts, 
All the world at this time was wrapt in gloom, with no change 
of day and night, At that time there lived 4 powerful chieftain 
on topaf the highest peak, In his hut were suspended two balls 
that were cousidered very precious and were therefore omre- 
fully guarded. One day, the chief being absent and the guards 
asloup, some childron who had long admired the beautiful balls 
knooked them down with # stick and they rolled across the foor 
‘of the hut and down the side of the miountain, The noise 
awakennl the guards, who burried after them, while ther 
extraordinary beauty attracted the attention of the poople, 
who also rashed after them, ao wild struggle ensuing for their 
possession; this ended in the breaking of the halle Light 
sprang from one and darkness from the other ; these spirits of 
light and darkness claimed sole dominion, but, neither yielding, 
acompronise was made hy which they agreed to an alternate 
mle The violent stragele for the mastery so disturbed the 
world that the anatomy of the people and the surface of the 
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earth were both changed. Light being pon the earth, men 
began te cateh whales in the wea ond to carry the flesh and 
bones to their mountain-homes. One family wandering over 
the country recently risen from the sen came down upon Point. 
Hope: finding vegetation springing up sod whales abundant, 
they batlta hot and made it thetr home. From this originated 
the settioment at Point Hope. Their modern history guea on in 
this wise: Paint Hope being favorably situated for whaling 
and hunting. the seal and owalras and for obtaining the remdeer, 
it naturally became a center of power and population: In the 
latter part of the eighteenth century, as well as can he deter- 
mined, the village upon Point Hope, known by the natives as 
Tigara, had a population of 2,000 souls, with six council-honses, 
At that time the Eskimos residing upon the Noatok, or Inland 
river, began te encrowch upon the territery of the Tigaramnutes 
until matters came to the pass that about the beginning of 
this century a ereast land- and boat-fight took place between 
the Tigaramuted and the Noatokiiites near Cape Seppitygs, in 
which the ‘Vigaramutes were defeated an] foreed to yield a 
large portion of the territory formerly controlled by them. So 
crushed were the Tigaramutes that they lost one-half of their 
population, whieh led to the gradual abandonment of all the out- 
standing villages, Since this time the population has gradually 
decroased, the diminution being materially aided by the contact 
of whites, who are principally represented bere by the crews of 
the whaling ships, rendesvousing during the early summer. 

Asa rnle the Arctic const Eskimo ore eliort in. stature, the 
averdce height of ten mun tihemsured ot Point Hope being 3 feot 
6.8 inches; and of ten women, & foot 24 inches. The loge are 
short in comparivon to the leneth of the body and are always 
much bowed, this being due to the manner in which they are 
carried ino infaney upon thir mothers back, the lege bemg 
brought tightly around under the mother’s arms, The feet and 
hands of the women are generally well shapen and amall, 

Alle? the Eskimes have good teeth, but as they are eubjectod to 
severe usage they detenvrate im every way. Theyre uted as 
substitutes for pincer, carpenter's views, aud fluting machines, 
They ore used in drawing bolts, uotying knots, holding the 
moith-piece of a drill, shaping boot-soles, and stretching skins, 
When they hocome uieven from constant use in this way, the 
nevenioss ix corrected by a levelling down by muana of a tile 
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or a whetstone, until they finally reach a level too low: for 
inechanical purposes, 

Retween sixteen pnd twenly-two years of age the male natives 
have their Tips pierced ander each corner of the mouth for 
lntrets.*® The incision is mode ond at first sharp-pioited picors 
af ivery bro pot in: whin the wound henis the hole is grad- 
tially stretehed by inserting larger labrets until half an toch in 
dinmeter is mached. The poorer natives woar Inbrets made of 
com, walras ivory, common gravel, and glass stoppers whieh they 
ohtain from ships and adapt to this uw, The stopper of a 
Worcestershire sance bottle is very usefal for the purpose, ‘The 
tieher ones have agate ‘labret, the most Valied one, lhewever, 
consisting: wf PT white porcelam-—like dikk 14 tuches. wide, in the 
center of which is mented tardqucies tnt, hemispheries! in 
ship, nevirly an inel wide, fastened with a sproce gum obtained 
from the interior, We vould not asoertain where the turqucise 
or poreelainlike disk was obtained, The Eekinios sav they have 
always been in the Gountry, and sell them only with the wreatest 
relierdsuman, 

Tattooite is: general among the women, and 1 appecrently a 
enstom of great antiquity, At the age of six one narrow tine 
if drawn down the center of the chin from the lower lip down 
ward, powdered charcoal being usec as coloring matter, At 
twelve wears the line te lroadendl to half an inch, and a narrow 
line made parallel to dt ote we hside. But Twill not detain you 
by giving other puortion lars, 

On the 20th of September the Thetis left Point Hope for the 
sointh, the rugged season of the Aretio ocoan having fully set in, 
Strong winds and goles from the northeast had compelled us to 
move fron the vorthern te.the southern side of Point Hope, where 
better protection and anchorage had been found, On the 21st 
of September we pussed out of the Aretic ocean and through 
Bering Strait, reaching Ounalaska again on the 26th of 
Septen ber, After remaining there until the begining of 
October the ship returned to Sitka, and after a prolonged stay 
in the waters of southenstern Alaska we finally reached the 


Golden gate of San Franciseo, shortly after midnight om the 
Tth of December, 


* Laterte ia the name wsed along the coast for the lip-ormuments 
worn by the antives, 
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The cruise of the Thetis was remarkable in several respecte; 
among others in that, thanks to the open season, her stanch build, 
and sucessful battling with the jce-pack, she was enabled to reach 
Mackenzie bay, in British North America, the first povertiment 
vessel to carry the American flag in those waters. She ulso 
made the Jong streteh from Mackensie bny to Herald island 
and Wrangel land in one season, never before done, and she 
had the honor of being the first vessel of anv kind to follow 
the entire main oosst line of Alnska from Port Tongass, in 
extreme southeastern Alaska, to [emarcation point, im the 
Arctic orean. 
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THE LAW OF STORMS, 


CONSIDERED WITH SPECIAL REFERENCE TO THE 
NORTH ATLANTIC. 


By EVEseTf HAYDeEsS, 
Labatt of ofipericcrad befiorn the Nationa) Georraphid Socheiy, Nev. Ts, [se | 


Ex preparing an abstract of thie paper it ie of course diffienlt 
to adhere very closely to the original, inasmuch os that wns ilus- 
trated by forty-tive lantern elidex, while it is only practicable to 
present afew plates with this abstract. Tomay therefore be per- 
mitted to give only a general outline of the subject, with perhaps 
ao more detailed discussion of ove or two of the most notable 
recent hurricanes eff our Atlantic coast. 

The term “Law of Storms” is applied to the code of rules 
that should govern the section of the muster of a vessel, when be 
has Tesson to suspect the approach of a dangerous storm, It will 
he sean that this detinttion, like the code Iteelf, ia Somewhat 
vague, So many consilermtions enter as factors in the question 
that it is wholly impossible to lay down any rules that shall be 
applicable alike toa high-powered, well-manned steamship, and 
to a heavily-laden, poorly-cquipped and short-handed sailing ves- 
sel, OMeregarding sueh differences of conditions (which are, of 
course, of vital importance in each individual case, but which 
cannot be discussed in a brief getieral essay), the two grand 
divisions of the subject may be compared to ground strategy 
and eld tection, Ry this TP omean that a broad, comprehensive 
view of the whole subject of ocean sturms—thiir regions, sessons, 
size, severtLy, and tracks—is one very itnportant part of the navi- 
eators duty in planning «long campaign, or vovage; and, secondly, 
the handling of his vessel when ovtually in the fight—the cool- 
ness, clear-headodness, and trained expenence that wiles every 
resource of thy best scanunship and movigation in a fearful strug- 
gie with the fury of a hurricane—all of these are also an essentiol 
partof the education of the ideal sea-captain, 

Thanks to the progress of moteorologie research it is compar- 
atively easy nowadays for anyone to get a very good general idea 
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of the great hurricane regions of the globe, aud the sessons 
when these dreaded tropie eyelones provall in each of these. re- 
rion, The evihenee on tlie subject is cumulative and pitas 
cally conclusive, bo that itis universally known and recognized 
that the hurricane months are the samme months in each) hem: 
iaphere > hurricanes originate in the tropies, move weatward, then 
poleward into the temperate cones, and finally enstward in higher 
latitudes, receding gradually from the oyustor; moreover, the 
cheential diflerenoe between hurricanes tiorth and south of the 
lint i483 follows: Inthe Northern Hemisphere the rotation of 
the ovelomie whirl i ayofnet the bands of acwatch, and in the 
Southern, with, “The noted hurneane regione are the West Tudiog; 
coast of Chinn and Japan, Bay of Bengal (eapecially in May and 
Oetoher, at the timne.af the thange of the monsoons), and tho 
South Tnlian Ovew (abeot Mauriting). Less neted regione aro 
the South Pacific (Enst of Austrilia), the North Pacitie (west of 
the Mexiean coast), and the Arabian Sea. In planning a dis- 
tant voyage a mivigator should therefore consider the lurricane 
reyious through which be must pass, just as he considers the pre 
wailing winds—the trades, monsoons, and ocean eorrents, 

The handling of a ship in « hurricane ia a very different sort 
of a thing from this general survey of the entire Held, and, with- 
ont the ommenthy practical qualities that we oll associate with a 
good officer of the navy or mercantile marine, no mere theoretic 
knowledge can avail much And yet thisis one of those cases 
where practice anid theory showld oo hand im hand,—not theory 
4s something. vig and unreal, bot theory as hased upon a firm 
foundation of observed facts, Lf a vessel encounter a hurricane, 
eertain coneluxiene can be drawn from observations of the shifts 
of wind, the fluctuations of the barometer, the appearance of the 
clouds, and the dirvetion of the ooean «well; the ninster of that 
vérsel will tinddubtedly draw such cond¢lusions, anid store them 
away in his mind ag part of his fund of experience upon which 
to base action at some future time: Hotif be can consider his 
own obdervations, while froah in mind, in conmuection with the ob- 
evrvations made on board many other vessels that encountered 
the same storm, and modify or verify his conclusions by such 
comparivon, there cannot be a doubt but that the lesson will be 
of far greater value, Sailora lead a rough life, and their train- 
ing tx often sequired by experience alone, Moreover, there are 
certain things that tend to discourage effort on the part of junior 
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officers, even on board naval vessels ; they realize that their duty 
is not to originate orders but to execute them, and sooner or later 
they get ont of the habit of teflecting upon the actin tuken to 
avoid a storm. or mandenver in one, Hot knowing at the time what 
conmiderntivnd lead to the action that waa taken, and not alwaya 
luving anything brought forcibly to their attention to indicate 
with certainty whether the action was well-considered or ill-ad- 
vised, Upon finally attainiog command themselves they are not, 
therefore, aswell posted aa they might otherwise have been. Tmen- 
tinn these things to explain the wudoubted fact that comparatively 
few musters of vessels are well posted in certain very important 
additions ta the old law of storms, as it was diseovered by Redd- 
field and enforeed by Rew, Pidilington, Thom, and other varly 
writers. In faot, of all the mavigators of various nationalities 
who have charge tovlay of the commerce of the world, probably 
four-lifths aré wholly ignorant of the progress that has heen 
madein this direction in the past fifty yours, Tut sich is the 
Case is not, in my opinion, wholly their fault : it ls owing to the 
fact that far too little attention has been paid te clear, forcible, 
ind ooavincing explanation; it is the fault of the teachers, no 
leas than the scliglars,—of meteorologists who tulk over the 
heads of their sudiences, instend of stating faets-and couclusions 
ina way to command attention and respect from the practical 
men who furnish the data, and who deserve some tangible results 
in return for their long years of voluntary observation. 

Tt is difficult to put this matter very clearly te those who are 
not familiar with the conditions that govern the management of 
it yersel at wen, aiid TF shall only attempite do dein avery genera] 
way, It should be onderatood, first of all, that a hurrivane is an 
enormous whirlwind, so lorse, in faet, that ite-ciroular nature 
was conerally recogniged only about fifty yours age. At the tm- 
inediate Genter of the whirl there is a calm apace, from five or 
ten to thirty or forty milesin dinmeter, weneraliy with blue sky 
atid bright sunlight Within a» short distance of this central 
calm the winil blows with frightful violence, and here a vessel is 
driven alone mm ahaolute helplossness, enveloped in midnight 
darkness, baried in a fying mass of foam and spray, with every 
aonnd annihilated by the roar and ehriek# of the elements. "The 
core of the harricane, ws this region tas been ealled, is small, rel- 
whve to the entire area, and it thus happens that a few miles may 
make all the difference between shipwreck and safety. The ques- 
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tion 14, then, to avoid getting into the core, or heart, of the hur- 
neane. It is evident enough that if the wind blow in a strictly 
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mreular diretion arcind the center, the bien rite or direetion 
of the center mist be at oxactly riglit anrles foirht ponte) to the 
right (or lott) of the direction of the owind. In wther seords. in 
the Northern Henusphere (where with duree tien of rotation its 
acrninat the hands of op watch) the oanter bers eight pote to the 
neht of the wind (that is, te the meht of the direction from 
whieh the wittl bliwa): an the ease of a horricane off our ial, 
far instance, 77 the wind be NE. at Hatteri« the center would 
bear (according to the &-pout rule) SE. Considering, further, 
that the entire whirl line a Procress1 vi moliag aiie 4 qHath, art 
track tf an whserver at Hatteras fim that the NE. wind Frosh 
ens rapidly, without any shift or change of dirertion, it ds expually 
eyiderit, tht the eooter of the storm ts Op cnabet hyd paar direotly ti 
wird that poit. fn a similar situation at sen, a shipunaster 
would naturally see that bis vem] was in a position of oreat 
danger: cvintiy the beat thing to do would hw tartan before 
the wind, thus getting ont of the way of the sppromching hurri- 
cane, “This simple case will oxplain protty clearly, 1 think, how 


rules were at onee formulated and adopted, as soon as Redtield 





hod preved the approxmuatelys corcular cliarnetor of these «torms. 
| HT 

Witheut going further mto this subject, inasmuch as thie 8- 
pint cule is porliapy the most iipoertantof all the rules—indeed, 


all of them follaw dirvetly from it,—suppose tht sbseytien! re- 
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search, based upon careful observation and the accurate charting 
of hundreds of reports from vessels in similar storms in various 
oceans, provid conclusively that the wind ina hurricane docs not 
blow in strictly circular whirls, but tather spirally inward, so that 
witha NE. wind off Hatteras the center bears probably SSE, 
or even South; evidently this is a matter of vital importance to 
the naviicater, and all the old rules should be remodeled to suit 
the discovery, Such is, indedd, actually the fact, and tn moat 
cases nothing could be worae than to ran directly before. the 
wind ; in any event It would be dangerous, and m the case of o 
slow-moving cyclone it might readily lead the vessel dirvotly 
into the core of the hurricane. This is known to have been the 
case in many instances, and vessels have thus twen drawm into 
the inner whirls of hurricanes and kept there for several days, 
making ant or more complete revolutions arcund the center be- 
fore they could extricate themselves, In fact, they might newer 
have gotten out, if the storm itself had not moved off and left 
thet, 
The firet of the acoompanving plates, ontitled, 


Weer Ispias Heunteasrs, axe ormes Nogrm Ariastic 
STORY, 


gives a brief and yet complete révamé of what is perhaps the 
best modern practice, In these brief statements the attempt 
hos been made to put concisely, mtelhgibly, and completely (if 
one will but read each and every sentence as carelully aa they 
were written), the very latest, most important, and last-istab- 
lished faote, with which every navigator slauld be familiar, The 
paragraph entitied © Intensified trade-wind belt,” for instaner, is 
very important A chee conmidertion of the caution expressed 
in éhiieie few lines may prevent a serious tnistake that might be 
made by a too rigid adherence: ta the oll rules The idea is ns 
follows: Tt his been proved by Meldrum, from tis studies of 
Mauritius hearricunes, that the SE, tradewinds blow toward 4 
part of the traed of a hurricane, rather than at right angles to 
the direction of its center, and tt i therefore unsafe to. assume 
that the center hears at right angles to the wind, or that, because 
the trade wind increnses in dtrength without any decided change 
af direction, the center is approaching dirvethy toward the vena. 
Thia principle nuigelt natirally be expected ta held for similar 
storms io other tegiuns, ane Aberoromby, ino thorough study of 
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the whole subject, has shown that such ts the ease, although he 
states that “the postion of this belt [of inLene fed trades| dif- 
fers.in every hurricane region, #0 that a special set of roles are 
necessary foreach eonntry.” [tf seems to me, I omust aay, that in 
the atwence of auch special rules the low may safely be assumed 
to be general; its importance to navigators is certainly vory 
reat, and ite principal effect must be to urge the greatest oan- 
tien in muking ony attempt to cross the trick of a hurricane, 
from the dangerous to the navigable semicirele, 
The next plate, 


Trae Hvnewaxk or Novemnce 25, 1888, 


ian very instructive illustration of an actual hurricane, and one 
of the most severe on record off our Atlantic const, Tho spiral 
lines have been added to bring out conspicuously the wind-cirou- 
lation, and several features will at onee attract attention: the 
tlongated shape of the storm, along a north and south line (the 
direction of motion); the wide region where there is a southeasterly 
gale (exactly analogous to the belt of intensified trades) ; the 
long sweep of northeasterly winds along the coast: aml the marked 
variation from a strictly circular whirl The nght-hand side is 
the dangerous semicirele, and it is bere that the nivibpator is 
called upon to decide whether he shall dare make the attempt to 
run before the wind and cross the track of the storm ; the left- 
hand side is the navigable semicirele,—not very navigate in this 
particular case, we may well believe, with no sea-rocm to the 
westward, a fearful N NE. gale, and a terrific sen, This is o 
case where every resouree of seamanship and navigation may 
fail to save aship, as the loss of the steamship “Samana” and a. 
dozen other strong vessels, with all on board bears sud Lestimony. 

Let me quote a few lines from a thrilling report by Captain Drew, 
of the American ship “Sen Witch” (this vessel's position is 
platted on the chart about lat, 22°N., long. 73° W.): “Noy, 24; 
Hurricane from NE.; our position a perilous one, the ship roll- 
ing heavily and filling the decks with water: an awful gale, the 
worst we have ever had how will it ond? At a7. a, the aon 
out amoment through the thick «ky, Nov. 24: Still blowing a 
hurricane, with awful squalls of ruin; the seventh day of the 
gale. No side-lights can born; the binnaele-light poes out ss 
fast aa we can light it. One blast from the north blew our brand- 
new lowersmaintopsail away like brown paper, We performed 
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the oritical maneuver of wearing ship, whieh saved the vessel : 
weowere foundering.” Verily, this was “out of the jaws of 
death,” and probably there were few more sincere thanksgiving 
services than those held on board this yoesclon Naw, 2oth, 1444, 
as recorded in her log. One other report mow be referred to 
herd, ait iol especial interest, [tis from the British steom- 
ship * Rffective,” whose position is plotted about half way he- 
tween Bermoda and New York, At this time the wind was 
SSE., force 6; and the storm center was moving directly toward 
her, We learn from Captain Crosby's report that bw noon, local 
time, Lie wind was strong from south; ab4:306 a, a hard gale 
from vot, moderating tentil mbinight, barometer falling very rap 
idly, Nov, 26th, very heavy gale from SEL ship beading bow 
to sen; own, wind east, barometer e400: Saou... wind N NE, 
SH; Th we M., SW: midnight, Wai oe a a report illus 
trates the experience of a vessel close to the line of madden shift 
of wind from SE. te N NE, and sustains very well the spiral 
lines drawn onthe churt, just where there isan abpence of data 
on the chart iteelf, 

Lack of space docs not allow of further details, snd T mest go 
on tothe next plate, | 


Tux Sr. Toowas-Harranas Tusmoeasxn or Serr. 3-13, 1959, 


This plate is copied axactly from  Supplument issued with 
the Pilot Chart for Oetoher, 1849 (published Sept, 27th), with 
only the addition of the tracks of the two storms (as indientedl 
by Inter data) and the tracks of o few vestels (see stnall charts 
diited Sept. a, 47,10). Considering the early date of publica- 
tion, the wide vx pase of goon covered by the eharts, and then 
essentin| acenracy (ae indicated bye later ilata), it moet be we: 
knowledgod, [ think, by anyone who te at all aequainted with the 
difficulties incident to this sort ef work, that this supplement to 
the Pilot Chart hit more closely to the trith m thi matter than 
would probably be peasihle under similar virenmataiecs im ane 
case out of ten. Had later data materially modifled conclusions 
drawn at such an early date, it could not have been a matter of 
surprise, although thie prompt poblication would still have served 
amost Valuable purpose in interesting navigators to contribute 
dota likely to help usin establishing the foets. Indeed, the fol: 
lowing quotations from the Pilot Chart and Supplement illustrace 
exactly what was demred, and what was actualiy accomplished 
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by this publication: This preliminary publication, issood two 
weeks after the storm reached our const, well illustrates the cor- 
dial support this office receives from masters of vessels in tte ef- 
forts to colleet and utilive data regarding marine metoorolagy. 
It is desired to collect as complete data as possibly rewarding this 
storm, in order to publish a final report, and the present publicn- 
tien will be useful as a good working basis for a more complete 
detailed study of the horricane.” Also, “Spoclal attention is 
enlled to the faet that this preliminaty publication is only in- 
tended to give a brief outline of the fants as Indieated by data 
received up todate of publication,” Moreover, the name, nation: 
ality, and, rig of every vessel whose report had been received in 
time to be okedowas published, and every statement made in the 
LoCo py ing text was based on an exhaustive study of all the 
data, 

[tis interdsting to tite haw #ightly the very complete data 
now at hand have modified this hastily-prepared history, and all 
the ciroumetanees rge almilor quick work aid prompt publien- 
tian in every case, before other storms and other conditions have 
dulled public interest ond directed attention oleewhere. The 
track of the easternmost of the two storoa, a8 plotted on the tiret 
little churt, shows that it moved more taydly than was dnt: 
pated, and recurved farther north: the fact is, ite very exist- 
once was noteven suspected tll feo Aowrs before the final draft 
af the minpa was nde, and then only becanse the Grertian steam 
ship. Savonn,” from Baltimore for bras, suffered sach damage 
from the hurricane on Sept. Sth (sec chart dated Sept. ard for 
position) that xhe was obliged to run in to St. Thomas for re 
pairs, and our cdmaul, Mir. ML A. Turner, forwarded ber report by 
the tirat steamer to New York, The following is a brief extract 
from this report, beginning at 10 p, at, Sept. 4th: * Pull hur- 
rieane, slip lying in trough of sea, laboring heavily and shipping 
much water, Carro shifted; jettisoned 600 barrele of flour 
am] 60 tons of coal. Broke steam steerne gear and wheel, found 
rudder adrift, 3 feet of water in the hold, foundations of engines 
eeriously loos and getting worse. Tore up for St. Thomas.” 

It is impossible, in the space at my disposal, to refer even 
briefly to the reports of the few vessela whose tracks are plotted 
on the charte: the stanch steamship “ EKarnmger,’ foundering 
in the heart of the hurricane on Sept. oth, eleven of her orew of 
thirty escaping in an open boat, and of these only seven. surviv- 
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ing that fearful drift of twenty-three dave; the “Sépet," he 
tween the two storms and escaping both; the “ Lassell,” from 
the tropics to Block Island, all the way im the grasp of the 
hurricane, without a aight of sun, moon, or atars, to fix her 
position; the “Ada Bailey.” rofling m the long swell off Hatteras 
and watching the early indications of the approaching storm for 
nearly a week before it struck her; the “ Hernan Cortes,” forced 
to stand off into fearful danger by the still greater danger of a 
lee-shore at Hatteras: and the “City of New York,” “ Teutonic,” 
ind “City of Rome,” starting on their Titanie race from Liver 
poul for New York the day after this great hurricane swept 
past. St. Thomas, and reaching their goal with it, and in «pile of 
wits fury. T imust disiniss this whole intervsting history with the 
following abstract of the report of Capt, Sinimons, of the British 
brigantine “ Vietoria,” whose original report ts bref and to the 
point, like all the rest (sec track of the “ Vietoria,” northwent 
from St, Thomas, on the first small chart): 

1 poseed through the cyclone, resulting in the titel low of the 
upare, Nelle, eto. Of my vessel, The SE. sen became eo heavy that I 
wie oblige! tu beaveto, The sky wos one shevt of dark grav, Gt tines 
approniching black The liehtning wie eaoessive only during the latter 
part af the sterm > it appeined ae a continuous quivering sheet around 
herent partat the hermen. extending alaut 1 phove it and lasting 
Hinwy Beech, Une peel bee thoders thee compe cote nek Tee 
read, the curd spinning #0 that the points were indistinguishoble. 
The lowest hmrometer readings wae 285 janeroid, corrected hy com- 
pariton at Boston sherthy before ond at Holtfax the following monthi, 

The impertines to navigators of a tre appreciation of the law 
of storms—not the mere memorization of asetot rales, bit an 
intelligent comprehension af the subject—is now perhaps clearly 
evident to the reader: at amy rote, that i the object [ have aimed 
at, rather than a mere formal statement of generally accepted 
principles atid an abstruse disuission of isobare ard gradients. | 

Tt will be seen that the profuailes dewiring of the center, aa treads 
cated by the direotion af the sited af wasiagle atation, ia the great 
question, 0 far as the navigator is eoneerted, There are men whe 
want and miist have a bard-and-fast role,—an f-jyint, a 10-poit, 
or & l2-point rulo—sonething to act on withont thought, while 
every nerve is strained to save the ship's spurs, sails, bomta, 
engines, and cargo, from damage or destruction, Under auch 
circumstances, I think that perhaps the safest general plan is to 
ase the old 8-pourt rule, hut applied te the dow clouds, inated of 
tothe sind. This is equivalent, generally speaking, to a 10-point. 
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rile, applisd tu the wind, “That any such rule, if intended for 
general application, is only roughly approximate, goes without 
saying, or ought to do so, at tvast. The angle of bearing 
Changes in different parts of the storm, it varies with the 
quadrant, with tne latitmie, with different storms, and with 
various obher comditions, too poomerons to bo mentioned of even 
wholly known, One good general role is that in rear of o hurri- 
cane the wind blows somewhat decmedly toward 11; and yet that 
thers are murked exreptions is Well ilustrated by the chart of 
the hurricane of November 25, 1488, already referrml te. Asa 
good example of the wind cireolation in a horrivane in the tropics 
the seeompanying diagramisof interest, This representa two days 





The Coban Turricine of Septenber, S95) Wnetrating the surfaces wind circula 
Chen on Aanptinober Sil ated thot magn, Gieriowieh tein thine. 


(the 34 and sth) of the great Coban hurricane of September, 
lsh, the intervening day (September 4th) bemg omitted, for the 
quake of clearness, Ita severity is sufficiently indicated by the 
fact that it caused the lies of fully a thousand lives in Cuba, and 
destroyed property of the estimate! value of #5,000,000 in the 
tingle province of Sagua Now take any point on any one of 
these spiral lines, and observe the bearing of the center: in 
rear of the storm, especially, the &-point rule iv hardly applicabie, 
and aetion based upon it might result disastrously. 
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The next und last plate, entitled, 


Hurnnwanes ts THE Norta Atiastice.—Trrma, Creovnatios 
ov THe Wisn, *hom AcTi AL OBSERVATION, 


gives a still more complete ilostration of the wind-cireulation in 
hurricanes, with oa brief discussion of the application of the 
b-point rule. Especial attention is called to the statement made 
thereon (referring, of course, to hurricanes: the North Adciantie, 
bot ne donbt trie for the entire Northern Hemisphere) that 


*pithough the Spoint role in nearly treoe when the wind is anywhere 
from north te aeuth by way of west (that is. generally. speaking, in the 
naviguhje senvcitele, it ie Table to be a wey poor guide when Pie wind 
ig from any point in the fired or second quadrant.” 


Ato to the following, which is applicable te. the. Southern 
Hemisphere by the sabstitution of “to the left” for “to the 
riirhe 2" 

ze Ferinps the best general rule is that the center bears about eight 
pointe te the right wf the direction from which the low clouds come, or, 
Wlint is proctically the sane thing, eight Points te the right of the wind 
atthe moment of a aodden shift In o hears squall; after such a shift 
the wind will romain steady in direction for o time, but the center 
meinwhile moving slong and the angle of bearing chiunges until the 
next ehift, when it gor ogin to edicht points, aed ae or” 


Such diagrams, carefully prepared from complete and reliable 
data, are of far greater practical value to navigators than vol- 
umes of explanation: they appeal to the eye and will live in 


memory long after ideas conveyed by printed words have been 
forgotten, 


Finally, let us lovk fora moment at two sketches that I 
lave made to give a graphic and T hope net incorrect idea of 
the cloud) formation and the internal structure of o hurricane. 
In both aketches the vertical scale js of course greatly exagyer- 
ated. The first illustrates particularly the great cloud bank 
(with the “bull's eye” or clear contral space, shown in cross. 
seetion): the storm-wave or general elevation of the surface of 
the ocean eiused by the spirally in-blowing winds amd low bar- 
ometrio pressure (the cause, oftentimes, of fearful floods along 
low-lying coasts); and the probable, or possible, cireulation. of 
theupper atmosphere over the whirl, together with the direct 
and reflected rays of a vertical san as they pour inte the central 
calm. The seeond sketeh is to aid a clear mental conception of 
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the- actual motions of the particles of gir a thew flow inwurd 
lelow, whirl about the central core ond flow ontward above ; 
this may help to free the mind from on ortroncous lew that may 
be suvwested by thinking of of seeing the enarmons, piled-up, 
apparently stationary moss that constitates the derra, or cluid- 
bank of the hurricane, but which ix really only: the stationary 
and visible focus where the conditions ate aneh that the whirling, 
rushitue masses of humid atmosphere condense ther tone of 
aguecons vapor and leave it, as they poss upward and outward. 
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Sketch, im porepretiva, ve iluetrae ger gy aseeul ly Live lowerataerad phew l= 
citewlation Iu a Wurricune, The inward epiral at the hase fe the surface: wind 


[tis anulorous to the eloud-cap, or banner, that hangs slathonry 
over a lofty mountain peak, although if you visit the peak you 
may there fied a living wale of wit, 

In both of these sketches my object tins been to try Lo convey 
an idea of the marked individuality, symmetry, and intensity of 
4 tropic oyelone, and ite erasp upon und intinuate connection with 
the coean, which it joins bo the upper atmosphere by a huge, 
hollow trunk, with widely extended roots and spreading branches, 
—noo doubt an enormous and effective conductor of atmospheric 
electricity, too, whose power is quickly shattered and destroyed 
by contact with the land; the notable absence of thumier (illus 
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CANES, AND OTHER NORTH ATLANTIC STORMS. 


From the Pilot Chart of the North Atlantic Ocean, August, 1869, with Additional Paragraphs. 


Explanation.— These diagrams are for practical ose in West Todinn liurricanes. The apper one will alee answer for ordinary stenme along the tran | 


atlantic route. The small arrows fy with the wind, the direction Tecing-stinted uf the end of wach dotted line: thelong arrow on cach dingran is the stro 
Track, that is, the probable path of the epolome through the belt of Latitude to which the dliiran applies. | 
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tae had (he Diagrams — When vn falling bairimeter, freshening fain mls, Re. detect 
A Hittite, Reloct the proper ding rem (acconling to the moocre nnd ta Tree), plot ver peasithcn 
mar de bv aes of the dineethon ef the wind, and thus aeeertnin the kuprotimate hearing of the 
ator) center, ‘The probable ator track is indicated by the long orrow. If the wind shift, plot 


Four postion by neal the new winddirection dire thu center if the wit hos treshene| 


foul the baroweter has fyllem), In thie wey rou can teailile observe erery change of poetic 
relative te the dior center, apd decide what action to take, aceurding to the charanter of your 
Veseil, (it day of theland, ie, These atorms vary greatly in eine. but ate analloet mod mont vident 
bn Ue troplcs. wher the echoed iti: a viermees abont GO miles in ininetet and the region of eterno 
TTA) diiles or even does “Yu Gort their onke roaghiy exthinuate the fierascn of the cen- 
ter, ulthomh is NEARING con be obtained from the diggrote with a high degreo of preoleability, 
There ities considerable vorintion in the direction of motion iid the velocity of the ston alanis 
ite trick, but the peter. tendency ia as stated herewith, : 
_ fyetonic Chrealatlon.—iine of the most important indiontions that an approuching «torn 
eof hotenne violence: is the curbed cyclonic cirmulation of the wind. lower and Lipper vlouda, 
ete. This oiny by eneily appreciated by remembering that a evelon al anv great iotetisdty is an 
ecling Wyn whirl, with arotary imction vin the Northen Hemisphere) aguinet the hands of 
aowateh, os chown on the dingrams The surface wind, therefore, blows svirally inward (ant 
Pheriiurly, eespt very tear Lhe Genter)? the next ipper. current (comin the low eed anid ruin 
clouds), ot alinoat don esck ainche abet the center: the newt lieher curmeotithe hitch cuoouliees, in 
fin outward spirol—end soon, up to the highest clrros clouds, which radite directly outward, 
The anche of dis STinees betwen tho bacometye ourreuteda alicet mx cous bored pei af the com- 
poss. Orilinurily, with o eerface wind from S.. for instunes, the law eliuds come from N.. also: 
Tn roar of a hoorricpne, 
the wind blows more nearly inward; witha SE. wind, for inetanes, the center will bear about 
Wo Che low clouds coming trom SSL nw pointe to the richtof the wind). ete. Ginuwt wetivity 
of neinent of the opper clouds, while he eturna is itill distant, Indicates that the hurricine je at 
reat virdence. Tf the coriun piupes that madiatetrom the distanteatorm are faint al opolosent 
Ln tint, fading gradually behind aaowly thickening lnize or well, the appraching storm is an obl 
one. of dare pin: if ef siewy whiteties, poupected aptinet a clear lie aky, ibis a voung 
eytlone of acall area bit great intensity, | j ee ncres 
lnteasitiod Trodewind Bele— Another very itepertant fact festubliched by Meldmam, at 
Mauritius) may be stabel thos: When o burrienne boneving along the eyiinterin’ Houlte of 4 
tradewind necieti. there foo belt of inteneifie) trades te windward of ite track: not watil thw 
hurnneter hia fillet alsout six-tenthe of an pooch om safe to assume tht, bec Uh trol 
Wid iniises to forte nnd caning stole in direction. vou aren the track of the starcm, Rv 
attempting too early to cross He trock, running free as eon ab the wind bering to frethen, rou 
pre fable to ple directly inte the vortex of Che hurricune 
Viceecral fnformation.—Hirricanes gre especially lialile toe heenoountere) from Dube te Chet 
ber, foclusive. in the teeples cndrth of the th parallel), the Gulf of Mexien, anil Gulf Atreai 
region. FEnrlieet indications: Elarimeter wbove- the norcinl, with cool, very clour, pleasant 
weiter: n long, low, ocean swell from the direction of the distint mtorm: Uyelt, feathery elerius 
Chovds, rillating from a pwint on the bore where o whithh ore indicates the bearing of the 
ceoter, OUnmishikalile sig! Falling berimeter) bole about the sun srl toon; dorresaing 
onan eel: hot, moist weother, with light variable winds: dev red ad violet tints at dawn 
Al sinbelt A heey, ound clo bonk on the diatiunt buricon: barometer falling mere 
nigidiy, with puseine ral by . | = 
rief Rules for Aciion.—]f (he aqgualli freahen without any elift of wind, vou mre on the 
eter trick: ron Of with the wind io toe stirked quarter aed Beep your CONN ies) Coline 
(ape cation in paragraph entitled Lotenthel Trode-wind Beit), Uf the vind shift to the rlohy, 
Vellare te the tight of the stern track: put: the Ati cn tie starboard Lack amd make aa moch 
hembway an poeelle, anti obliged to beta, LE the wind shift to the Lett, you are to the loft of the 
stun track: bring the wind on the starbocnl quarter iid loeep your con pi Conse it obit geal 
tow Thiet, clepeaes ait a ene took. Ta scadiline, alwuys keep the wired well on the starheard quarter, 
In order to ran outut the stern. Abwars dito on the coming-ap tack. Use) po prevent leary 
eee fron broaicine ey bonred. = - 
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THE Hikncasn Season, —lone may te folly adel Go bee the fleet of the five dntrricane momihs in the North Atlautie, and ihe atevr diagram in preennted in order 
to cml epeciad attention te the Law of Reerue, eepeclally te certain important tmedifinntiona of thi old Jawa The muital lines bpelioate the general wind-circulation in 
thie porticlor fuorricume, aud thee nono phe lt preernbe en the let med convines aor one Lint conelosions based upon cuch ovelence inva be worthy of Lhe mont 
nant comiderntiin. “Shie herricabe Wat one of the iced aevere on resend all qur Atlan some, and, thoieh mee larger thin a laerricnae to they eropice, vimilar 
pridetion tun be presented to aleyw Chet the 4-polai rule is seldom iefe guide for obtaining thw tearing of the eeuter; o 1O-poleit or even a pd rle ie pamereliy 
betier, elite te Sgedie eke in fidely caged iP agajibied to thie abbpeetices of the low clots other than thie wine. The kone eeeep of NEy witals abot A mom, 
Whim thors id a hutrinoie below Falters. = a very cherectiriatie nod Lnportent fentire Within SE‘ly wind of? Block Inlaid, for ipetance, it ehould fed be ctl 
Chiat Le dietiter bere SE: tee hart alwowe tet [teu bee alesecet cle eth There bs berber a whe tego where the wine je from the SE. dnd a reael romniding before 
thiksteady SE. wind wok plunge deeper andl deeqer inte the liarricnie Sleilarly to the trades t wiraiewprd of the track of w horicape: notountil the herometer 
has fallen mtu f-tetithe of ws inch is ie sate te nee Cent, bee thie bride Wit tocreises jo foro and pemain steady in direction, pou are dn the track 
ef the storm; by attempting too early to crom ite track, ronning frei ne coon aa the wind begins to fowhen, you ary liable to une directly into the vertex. 
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trated by the report of the “ Victoria,” quoted above) is of inter- 
eit ion this connection, Tf 1 hove sucemaded tn this; ml thereby 
miven ho olosrer toa te the casual reader or sugeested o fertile 
train of thought to any physicist, I shall feel more than repaid 
for the effort. 

T have thas attemptod little more than te touch upon the prac: 
tical side of this great question, and this in a popular way, to 
induce my readers to follow me to the end, The many other 
interesting questions that might be raised and discugsed must 
here be left ontouched, Or efforts in the Ebydrographie Office 
must be primarily to help the navigator, and only secondarily to 
try to collect and publish facets for the pelentist to atudy at his 
lewore, “The couses of theay terrific storms are of interest to as 
né they may help us to predict their coming, rather than for the 
proof of any theory, or the gratification of any pet idem Ani if 
Scteneo will bat improve the Law of Storms, ax practical men 
use it for the guidance of their vessels and the safety of the lives 
and cargoes intrusted to their care, it will be one more woleome 
proof that thegry god proctice go hand i band, 
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THE TRRIGATION PROBLEM [IX MONTANA 
By H. M. Winsor. 

Tex dovelopament of the irrigation resources of 2 region under 
the supervision of the toovernment, requires study of the social 
and political oonditions and of the industrial occupations of its 
inthalitants, 

The determination of the best plan for the utilization of itr 
waters and agricultural lawl in oo problem to irrigation en- 
gindering. “The delation ef thie problem calls for an intionte 
knowledge not only of the best methods of construetion, but 
also of the values of its various agrivultwral prmloets and soils ; 
for a knowledge of its rainfall, oviaperation, and steam volumes 
and of the duty of water. Tt farther requires such an tmder- 
standing of the topography of the region as will wnable the 
encuenr bo determine the area of the catchment basin of each 
stream, and to intelligently select sites for the consiruetion of 
canals and storage reservoirs and to determine from what source 
af water supply each district tiay ber leet irrigated, 

Experince sod practioe in variaus parts of the workd lave 
dlrewiy proven that irrigation enterprises, widertaken on o large 
ceale hy private eapital have seldom leer remunerative invest 
ments, in fact, have frequently been fingnein) failures, This 
is due toomany catiies ani which may be mentioned the fact 
that, though. all the derigatide Land tay Tet fmally settled atid 
thi works made to de their ichest duty, taxes must be paid for 
manvovears and considerable sums expended annually for muain- 
hninoe before the ontire amount of available water is wtilimed, 
and interest 4 realixed on the whole expenditury, 

Moet of the successful urigation enterprises undertaken in the 
United States awe their prospirity to the ownership and salo of 
lates under their canals. Tn order to socure a proper remunera- 
tion to the capital which, provides the water, and an efficient 
water service ty the farmer who tees it with justine ta loth 
interests, Staite legithition must fully define the rights ond 
responethilities of appropriaters, the unite nod methods of meas 
uring the flow of streams, oraunting the moght of way and 
AppPOliting proper officers to sey that tHe various hiws-are enforged, 
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That irrigatiin enterprises will have great and rapid develope 
ment in Montana in the near future will be readily perceived from 
the facts shown Iater onin this article, while [ om fully convinced 
that it i now entering on that period. The hixtories of both 
Califorma and Colorade have shown that-groat mining: activity 
have brought to them a large popmlation who were enabled to 
gain a livelihood by mining pursuits, while the demand for farm 
poxlucts creabal by the miners, (oust these people Lo ture their 
attention to agrioniture, whinh in now rapoully eg Cy om tT a 
value the outpot of the mines. 

In California in the “ titties " mining was the supreme anid only 
ecnpation, tieday hyriculture is her muaimetay; im the oarly 
“seventics ” the same wae trie of Colorado, aid now agreultire 
is rapidly becoming her mest important imlustry. While Mon- 
Lane i bodloy im the van in mining: resources and output, the 
time for the supremacy of sericulture within ber borders hus 
received an inereased impetus by her recent accession to State- 
howl, 

In Montana the irmgation problen presents come feature which 
art scarcely encountered in any other country. 

Uanally terization | te practicwd i iti senihi- ~Erupie idl daaert Perini 
where thonuh witer ix soirce, the climate is such that » grest 
variety of agricultural products osually of the better paying 
vuriviies main le robes, in conmeequanee of whiel: cuormotns aL 
ray bet spent in irigetion works, thus impestmg a heavy tax pur 
sere on the land for their construction, amd still, such is the pros 
ductivonces: of these regents, that the lands will yielil fair proltite, 

In Montana the reverse is the case, water 1 eenernlly mbonavel ret 
though sufficiently inaccessible in the larger streams to require 
extensive Works in onder to render it ayuiluble, while the land 
thowerh eepaally alicoelmrnt slain, will owing ta the climate admit of 
the cultivation only of the less profitable crops, mainly hay, gram 
and protitods, in comeequchee et whine tothe coat of construction of 
the irrigation works becomes a question of vital moment, since 4 
ti of afew cents per pere one way or the other will render the 
pursuit of agriculture a sucdved ora failure, and dechle the fate 
Of the irrigation enterparies, 

[t i¢ probable that 10.00 per acre for a owater night in pHer- 
petuity, or $2.00 per acre per annum for the use of water ts the 
maximum charge which the crops will bear, 
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AGHICUTLTORAL AND Mivenan Hesorreexa. 


It will be advisable now to take a hasty glance at the State of 
Montana, and see what are her agricultural capabilities and what 
need exists for irrigation as a factor in their development, 

According to the reportof the State Auditor for 1848 there 
were in that year 144,700 horwes and mules valued at #6,000,000 ; 
456,500 cattle valood at $0,000,000; 1,153,000 sheep valued at 
B2,105,0000 > 8,741 (4 acres of improved londs, valued inelusive 
of improvements at 812,300,000: 55,000 town lots valued with 
Improvements af $14,040,000; and including all kinds of personal 
and real property a total assessment for the State of 267,400,000, 

There were raised in the Stat during the same year 770,000 
bushels of wheatoon 26,000 acres, an average vield of about 90 
luvhels. per acre 5 9,000,000 bushels of oate on 85,000 aerea, an 
average vield of aver 36 bushela per sere; 449,000 bushels of 
potatorh on A700 aeres, or 230 bishels peraecre ; and. 6,000,000 
Ibs. of all other veretahles on 450 eres; 295,000 tons of hay 
were out, ond T,o00 bushels of apples and other fruit« were 
raised, while 4.500440) The, of wool were sheared. 

The gross receipt of the quarts milla wore 20,400,000, the 
value of the product of the reduction furnaces was #16,000,000 in 
bullion, aml the coal mines proloced 600,000 bushels of coal. 

The wool product for the present year, 1889, exceeded in 
amennt that of any other State west of the Missour) iver, and 
ite quality was-euch that it brought a higher price per pound than 
that of any other weetern State, the price paid in California 
ranging from 15 to PT ees per pound against 20 te YF vente 
yeni in Montane. 

The accompanying table will show the relative valoe of the 
production af preepou metals in the three leading States during 
LB87. fren which it will be seen that Montana led Colorado by 
€4.200,000, and California by @15.480,000, 
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Since £887 Mivituna has bea rapidly waining tn its lead, espe 
rian! ys in the purer line bon af Cupipner, oral it mow legels- pst only in 
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the total value of the precious metals produced, but also in the 
values of the silver and copper products separately, and is only 
surpassed by California im the production of gold. 

While as shown above Montana produces large quantities of 
vegetables and grain, its heavy mine population and vast herds 
of live stock furnish a home market for all of its present product, 
in fact, during this year many hondreds of tons of hay and ear 
loads of grain are bein imported from the eastern States to fowd 
the range stock doring the coming winter. 


‘ToroogRariry. 


The topography of Montana ia very different from what is 
generally supposed by those who are mot familiar with it, and 
this erroneous impression is largely due to the fact that the 
country ia very mountainous in the older inhabited and better 
known portion of the Stare, which lies tn its southern corner near 
the Itahoand Wyoming lines ; this region was firet inhabited by 
those pioneers of western civilization, the prospector and miner, 
and im consequence of this and of the will vrandeur of the 
St cllow#teane National Pork, the generally preconceived notiotrs eH 
the topography and resqurces of the State are of forests and 
atreiins teeming with game and fish, amd rugged mewntaine 
aacupiinl by afew isolated miniige camps and cattle ranches, 

On the contrary there are seattered over various parts af the 
State many large towns, two of which, Butte and Helena, have 
each about 20,000 infiibttants, while only otie-Fourth of the area 
of the State ts over 6,000 feet in altitude, and at least two-thirds 
of it is below 4,000 four, 

The mountainous district of the State, which oecupies but two- 
fifths of the total orea, & in the southwestern portion 7. these 
mountains arein fact but the last remnants af the oreat rockies 
breaking down from Wyoming and dale and terminating im the 
broad flat plains of the Saskatchewun River ow the north, and of 
the Missourt Hiver on the werth andl east, 

It iz in these great mountain roe that the Clarke's Fork aud 
Sake Rivers, twooof the pininvelpal branches of the Columbia, 
after rising in the western wid souther portions of the State 
join the Columbia on ite way te the Paottie Oewun : inong those 
Mountains mm the northern portion of the State the Saskuichewan 
River res and flows thence to the Arctic Gcean; while the 
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Te Missouri and one of its principal branches, the Vellowatene 
River, tise mm these mountams and after flowing northward 
nearly to the British line turn and flow eastward and join tho 
Missitsippi on ite way to the Atlantic. 

The highest mogutains in Montana are tn Park. Gallatim, 
Maditen and Beaver Heal Counties, in which latter the further- 
most branches of the Missouri, the Beaver Head and Big Hole 
Rivers, whieh form the Jefferson river, hove their 4ources at the 
summit of the Rooky induntaing, and it woe here that those 
ltrepid explorcrs, Lewis am) Clarke, firet crdssed the Continental 
Divide in 1208 to the hewhwaters of one of the branches of the 
Snuoke river. 

In these connties a few of the highest peaks reach an wlevation 
of Tide) feet, and fron her the tinin mange of the Hockies bears 
Of tu the worth ina long, ecmtitimenus anil “rue ridge of sand- 
stone and porphyry, with extensive beds of limestone north, of 
the headwaters of the Dearborn River, aid gradually falling off 
in elevation, wertil nour the British line the highest peaks ave less 
than 7.000 foet above the sen, 

From this ane astal point in the southwest eorer a main spur 
or brinch of the Hockies, culled tho Bitter Hint Mountatms, heare 
northiweserty and falling away tn heaeit, gives outwith an elevn- 
tion of 2,200 feet in northern Missoula County where the Clarke's 
Fork river leaves the State, cutting acrosse the foot of this range, 

Bast of Madison and Jefferson C'oonties, and along the 
aouthern bender of the State, are numerous sort mountain 
ranges, nfiten TO,000 feet and sometime L1H) fret in tleyation, 
which have witiormlly a north and sooth trend and fall off near 
the middle of the State toa continuons, broad, and nearly level 
high proirte, of ss it is Joeally called “bene lawl, which eon- 
tinnes to fall dowly in the sime direction. 

Do not vingine that these great ranges of mountains are wild 
and aninwbited for sanoh te not the case; they are merely pret 
mountin masses, pol between, ameng and oon tage af them ane 
other minor ranges of mountams, neually having symmetrical 
and regularly hoping sides, which are separated by broad, level 
and very fertile wallers, everywhere inhabited and cultivated by 
thi ail of irrigation, while he rile of aatiile, horses aul sheep Brnre 
on the billsides, 

Even among the coughest monntuins a moan may truvel alone 
On hortwhuwk sore of fitwlinw shelter and food amewhere in the 
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contse of a day's journey, as wae done by the author during the 
part summer, when be rode over 8.000 tailea in various ports 
of the State. Tn the more rugged places mining camps may be 
tort with when everything ele: fails, 

At present these mointain valleys are the more thickly inhabi- 
ted portions of the country, both because of the mines and becanse 
farming pursuits ore more cheaply ood conveniently followed 
owing tO the greater abundance of «mall mid easily controlled 
streams of water, which render irrigation possible owen by the 
poortet settler, Oniy in the southern portions of Gallatin and 
Park Counties are the mountains so. forbidding ae to be uninhab- 
Tted, and then im limited ress ouly, 

ie of the remarkable characteristies of the Montana moun- 
taine t their great regularity and smoothness of contour, Lt is 
probable that tee action dyring the ¢lacial period may have 
plated off the irecularities, so characteristic of the cleewhere 
rigced outhine of the Recky Mountains, Between thee sy MnaTict- 
rival ranges of mountains fie the brand and fertile valleys before 
referral to. These are donerally valleve of construction, and 
mn dime former geolowie period were oceupied by Inkes whose 
beds have steno been drained hy the streams, as they dnt their 
way out ol the aeanntain, 

Lis the extensive deporits from thie ancient lakes which give to 
these valleve their fertile amis, while the wousual milidness of their 
climate is largely due to the fact that they are seldom over 5,000 
feet in altitiode, and the high toountains surrounding them shelter 
them from the severe winds which, eweepmig over the plams of 
Dakota, beeoine the meh dreaded @ blizzards,” 

kiat of the Tirnarie River amd nerth of the Yellowstone and 
Missouri Rivers, the level lene lands greeverywhere beluw 5,500 
frewt it elevation, dnd often below 2.500 foot, and are very dry 
al devoid of water, tKhangeh covered by to ahundsagt erowth of 
fine boneh erase. “These bench lands ane traversed by a few nor 
row, deep + couluis "or washes” having blot banks 50 to 200 
feet high, dry during most of the yeur, though roaring torrents in 
the early spring months, 

Ihison these bench lands thot irrigation will tin its erreataat 
field, for here it a comparatively mild climate owing to the low 
altitude, and here the soil is fertile, worm aid deep, 
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Ages anp Kiwnps of Lawns: 


The total area of Montana i 146,060 square miles, or 
03,491,000 acres, Of this vast empire 31,974,000 gcres or about 
one-third of the whole iw agricultural land, while of this 
18,157,000 pores or a little: Jess than one-fifth of the entire area ia 
itrizable land, eo closeitied not only lweause it will, if provided 
with water, rate profitable crops, but also because, In my opinion, 
water can with proper management be provided for it, 

Of the total aren of the State only about 1,200,000 neres or bess 
than one-sixteenth of the tmigably area may be easily cultivated, 
by this doe not mean that this whole amount if now reclaimed, 
but that it may with the means Hable te be employed by private 
parties with limited capital, be readily brought under cultivation 
hig thie smume methods by which moat of the lands in Montuns are 
now irrigated, 

The amonnt of land setually onder oultivation, aceurding to 
the aeacsement of S88, wis 345,070 acres, and this should prob- 
ably be increase] bey about ine-lalf, sneer the farmers doubtless 
freathy underestimated the amounts of their cultivated lands to 
the assessor; perhaps then, 600,000 acres under cultivation would 
be nearer the truth, 

It is estimated that three-fourths of the remaining 74,000,000 
acres not classed aljove as irfigable, or say 65,000,000 acres, which 
is nearly two-thirds of the totul area of the State, will, with the 
inereasel fovilities for watering live stock wand for domestic use 
difere) lv the highwt state of iigution development, become 
valuable as grasing Lond, since it is aturlly covered with an 
shundant growth of buneh grass, and only needs better frilities 
for watering and for the establishment af home firme, to enue it 
to bi entirely wecupied for yrraxing: prurpores. 

Nearly, or quite all, of the binds above classttiod as agricultoral 
and paustute lands, are now covered with an abundant growth of 
hunch grass, oveasional patches of sage brosh or prickly pear, 
and devo nf any timber other than patches of willows and cot- 
tonwoods along the streuis, or a few teelated clings. ef seruh 
peuduirn anil jiennrpers fie Llier botgelacs),, Lands, 

About LO,000,00i af the reninining 20,000,000 gerea are exoel- 
lent timber lands andare Stunted on the slopes and sides of the 
higher mountains, theogh weet of the Continental Divide the 
vallovs and flat beneh lands are sometimes vovercd with Linher, 
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The remaining 10,000,000 aeres may be classed as barren and 
rugged mountain peaks and some litte barren * bad lands” near 
the southeastern corner of the State, and the broken and rough 
cut banks of rivers, “ conledés,” ete, 

Tt is in these more ragged mountain regions that the great 
gold, silverand popper deposits are found. 


(CLIWATE. 


The clitnate of Montana ie farmore moderate anil agrecable 
than i¢ generally supposed, the spring and fall months in the val- 
leva, whieh are the principal inhabited and cultivated portions, 
bemg delightiully mild ont pleasant, with frost generally only at 
night, though these lost till May and begin in earty October, 

The secompanving table shows the dates of the first and last 
killing froste at Helenk, olen the mean monthly temperatace ot 
Helena, which ploce is chosen ss a typienl station, ite altitude: 
being 4,289 feet From this table, which extends over a period 
af ten veors, from 1840 to Lent, inelosive, with few Ler u pt ores, 
it appears that the earliest killing frost ocenrred on September 
ath, 1481, ate the latest killing frostan May ad, 186, but there 
were very excvptionnl frosts, the average dates for the same 
parids being September Sth snl April ith, The maxioim 
tempernture during the same period oeourred in July, 1856, and 
woe 109 dlegreds in the shade, while no other veor showed a higher 
temperature than @7 dowrens > und the sverige maximum tem- 
perature for the ten veorr wae 84 cegrees. The mint 
temperature for the same penod was 0 degrees, occurring in 
Februory, 1887, while the average minimum for ten yeare whe 
~86 dogrees, Great ranges of Lomporature ore Be Stitt oxy 
neneed, however, expecially in local areas im the lingher mountain 
valleys, where unneudl frovte and suow furrice have occurred, 
though rarely, lalling patitoe and ether tender erope even in 
July and August. 

Oo September Sith oof this vear in the wpper Madisen Valliy 
above G400 feet of elevation, & temperature was experienced in 
the forenoan of Flhilegrees, while of olionut & oeclock on the samo 
evening, a snow eqtiall decurred daring which the therinomioeter 
must linve fallen several degrees below the freezing pout: hy # 
vcdlowk-on the following morning allot the soow had disappeared 
mrad) thie Temperatiaty teed greatly miwterutesd 
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dryness of the atmosphere and the absence of very high winds in 
the mountain valleys. The more expored plains to the north 
are subject to the frequent and terewihle visits of the famous 
“Chinook " winds, which blow from the west, and under whose in- 
fluences heavy falls of snow dieappear i ina single doy, 

The fallowiug tnble kliows the méan annual rain-fall at yarigan 
Signal Service statiowe in Montana, and from these it will be seen 
that during a period of ten yeu the maximum rain-fall for the 
titire State has only been 26,93 ineles in 1680, while the minimum 
has occurred during [836 and was but 12.52 inches; the average 
precipitation for this period was 1.28 inches. 


Mean Precipitation in Montene during Growing Seeman, 
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Moreover, from the first table, showing the average monthly 
precipitation at the Helens station, it will by seen that but 4.48 
inches fall during May lath to August 13th, inclusive, which t 
the growing season when the crops require moisture, 

The information regarding evaporation is aa yet very meagre, 
but from four stations olerved in different parte of the Stute 
during August, September and Ootober, it appears that the total 
average evaporation for the three months was 18 inches, and 
From the best information obtatnable it appears that the total 
nonwhl evaporation is 46 inches, that is to say, the surface of the 
water In a lake or teservoir will be lowered by evaporation & feet. 
in a year, 


Wi Mostayvasa was Anum Covsrer, 


It hoe Deen stated by Major J. W. Powell, that in a general 
wav the line between the humid and arid regions, ar the amount 
of precipitation below which irrigation becomes necessary for the 
cultivation of crops, is froin 24 te 28 inches perannom This of 
dourmde depends laroely an the distribution of the rainfall, the 
proportion falling during the prowing season, the humidity of 
the atmosphere, the character of the soil, ete. 

The average annual precipitation in Montana t 14.92 inehes, 
while the total average precipitation during the growing season 
is but 4.24 inches > from these considerations alone it is evident 
that the State lies wholly im the arid regiin, 

This statement is further bern out by the fact that ne native 
farmer will settle aranch or indertake to raike any kind of erupe 
without facilities for irrigating, simie experience has taught them 
wll, that, though there may cccusionally be an exceptionally wet 
season in which they cin raise goood crops without artificial aid, 
att, the years when craps depending wholly upon rain-fall for 
their moisture would be ontirely lost, are so frequent as to render 
farming without irrigation very huxardous and unprofitable. 


Sti. 


The soil along the stream bottoms at o slight clevation above 
their beds is usually a heavy, black, clayey loum, and though rich 
and fertile i econ clogged by water, and then in drving, cakes on 
the surface, killing the young plants, On this account the irriga- 
tare seldom water these bottom lands until after the crop has 
acquired a healthy growth, preferring to trust to the early rains 
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te foree the young sprouts above the surfaec, rather than run the 
Tisk of ite crusting and thus preventing them from breaking 
These bottom lands though really the poorest for irrigating, 
are neitly the only lands now cultivated, because of the greater 
cast and cheapness of supplying them with water, From two te 
threes tonsof hay and from 35 to 60 bushels of grain per were are 
Taiised even on these infertor sails, 

The best, and by far the more abundant agricultural Jands, are 
the “ hench lands,” these are situated high above the stream bead 
and the soil is ueually a warm open, rich, sandy-loam, several 
feet in depth and usually tnderiain by a deep bed of gravel 
Though in irrigating, this soil at first requires more water, it 
will, owing te its excellent natural drainage, last for all time and 
will neither clog with water nor cake on the surface. 

ft is these bench Inds whieh will be rendered irrigable ty 
government nid aid surveys, though ta develop them will require 
large omunite of capital; still, they are so extensive in area that 
the work can generally be conducted on a grand and eronomical 
Beales, 


Dery oF Ware 


Fron the Thee informa ren now obtatnable it is probable 
that in average soils and for the staple hay, grain and veretable 
crops in Montana, about one cubie foot of water per second, flow- 
ing during the irriyating season, will be sufficient for 100 acres ; 
this quantity i known as the “duty of water.” 

The irrigating season lasts about three months, While the 
cropscare matoring during part of Mav, dune and July, they will 
receive two or three watermes, anil in early September the hay 
lands gre pain watered in order to start the growth of prass 
before the frosts, 

In ease all the surplus water of n given stream is: stored, the 
duty of that stream will be inerensed hy the amount of water 
now Howing to waste during the remaining nine months, and asa 
pertion of thie time is the fluod period, owing to the melting of 
the snows in the mountains and to the spring ruins, this elorage 
water will inerease the duty of the stream at least five-fold ; that 
ii, five times as many acres may be torigated by the stream a4 at 
present, provided that storage capacity can be found for all of its 
Wilkie Waters. 
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In considering the duty of o stream it must he remombered 
that there 16 a great less of water by seepage through the sides of 
wcdnAl and evaporation from its sucface, between the headworks 
and the irrigated lands, this loss may amount to from 25 to as 
percent, secording ta chmate, soil, and the length and eroas- 
aoetion of the waren. 


Poxeest State or lnuicariox—Produkes ast Laws 


The earlier #tages of irrigation development are better illus 
trated in Montana than in any other State in the Mnien. 

There irrigation practice and laws are execedingly erade and 
remain sc chiefly beesuse of the abundance of wuter, ard the «nee 
and facility with whieh it can be diverted te the land: as a eon- 
sequence Gf this lntter fact the laws were framed in the most 
liberal spirtt, deolaring right of viminent domain, acknowledging 
the right of priority in appropriating the waters, and further 
stating, that any person having a diteh loading to irrigable lands 
may use the waters of the territory for irrigation. 

The latest law, framed in 1485, ic a very slight improvement ; 
it PAyUITER persone appropriating water, to post the psual notiee in 
fl ee Oe place > to file with the county recorder a notice of 
appropriation, With names aml proper deseription of  piluce, 
stream, #te., and that work must be commenced within forty 
days of the posting of the notiee and he progeoited with doe 
diligence: until compiletedd. 

Porsons whe have heretofore acquired tithe to the use of water, 
may within six months from the passige of this Inw file a state- 
nent of the above faots in the offiee of the recorder, but failare 
to do this shall not forfert bie rights. 

Provision is made forthe measurement of water, using thot 
very nocertain and-elustic unit, the miner's inch, and defining the 
FEM e.. 

The difficulties arising under these laws will be appreciated, 
when I state that it is imposible to construct 4 rating flume that 
will measure the number of inches of water flowing in a large 
stream, by the method provided in the law. 

Then, berause previous appropriators are net compelled to 
record the amount of water appropriated, and those sequiring tithes: 
under the first law now invariably claim much more water than 
they need, in fact often approprinte and even récord more water 
than there is flowing in the stream, ‘Thie ia owing to the faet that 
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they were not at first compelled to constract their works, “with 
doe diligence until completed,” nor to make ditehes of capacities cn 
pable of carrying the yolumes claimed, and above all because there 
is ne officer linving the power to measure the quantities of water 
diverted or to see that the works are proseeuted with due dili- 
gence, Endless and unsatisfactory litigation results, hastened by 
the occupation of lands lower down on some stream which ina 
very dry sen¢on may not flow sufficient water for all the appro- 
printors who have acquired tithes, whereapen the later settlers 
Who have reverded their appropriations claim the water, while 
those who diverted water before the passage of thy last law claim 
the right to it, though unrecorded, and as a consequence the case 
carried to the eourts, often with unjust and always with expen- 
sive results, 

Doring the past oxeeptionally dry season these conditions led 
to much bitter litigation, often to bloodshed, and equally often to 
finanein) ruin owing to the supply of water being insufficient to 
mature the erope placited, 

Water being very abundant in the smaller mountain valleys has 
led to great wastefulness in its use, the irrigator after applying 
what water his crops needed, instead of turning it hack into the 
stream for the us of settlers lower down, generally turns his 
ditch loose on the open prairie and allows the water to mn to 
waste. Then wasteful methods of applying the water to the eropa 
are eniployed, and owing to the cheap and hasty constraction of a 
vast number of small ditches the loss hy seepage is very great ; 
it has been estimated that there ix on an avernge a ditch for every 
200 acres of land cultivated, making a total of about 2500 irri- 
ating ditches in the State, 

In the last two yeurs there lias wen a marked increase in the 
miterest taken in terization enterprises, and though this has re- 
sulted in the formation of several large companies, which intend 
to take water by long and expenstve canals to sections now uneul: 
tivated, yet in these cases aré universally seen the same crude 
methods employed in first leginnines, without the aid and advice 
of experienced engineers: Large conula are being constructed 
at great cost, capable of carrying many times the amount of 
water flowing in the stream appropristed, whereas a much smaller 
and leas expensive one would have carried the entire water supply. 
Again «mall canals have been constructed to carry «mall vol- 
umes of water very long distances, often 50 to 80 miles, while in 


226 National Geographio Magazine. 


reality owing to the great percentage of loss by seepage and 
evaporation, little or none of the water entering at the beadgates 
will ever reach the urigable lands, 

Such ily advised projects are to be even more deplored than 
the smaller operations before spoken of, since the certain wlti- 
mate failure of this class of enterprise will result in discouraging 
capitalists from investing in even well-planned irrigation pro- 
jects, and will retard the construction of valuable and necessary 
works, 


Posse Teematroxn ESTEnrris&s, 


Dourmge the past sesson the author made an extensive though 
hurried reconnoisance of Montana, in the progress of which he 
rode on hors¢back 2,700 miles and traveled 4,700 miles by rail, 
examining with some degree of detail all of the central counties. 
and making a few hasty trips into Choteau, Dawson and Custer 
Counties. In the course of this reconnoleance the sites for sixty 
storage reservoirs, haying a combined storage capacity of about 
J,240,000 were feet were carefully examined, and lines of ten 
great irrigating canals approximately decided on, It may be 
well to state here that an acre-foot of Water is 4 very convenient 
unit of measure adopted by the (1. 5. Geological Survey in apeak- 
ing of the contents of large reservoirs, and refers to a body of 
Water ane pore in superficial area and one foot in depth, 

In-every case these proposed reservoirs are eo situated, that 
their storage water will be convenient to large bodies of irrigable 
land, which, without some such provision for water supply must 
forover remain uncultivated, but which with irrigation from these 
reservoirs will ultimately become thickly inhabited and very pro- 
ductive regione. The sume statements apply to the canals pre- 
jected, though of course detailed surveys may prove the imprac- 
ticability of some of theae works as financial investments, 

Mention will be made of « few of the more important of these 
projects ; those which appear most likely to prove financial sue- 
COSses, 

North of the Yellowstone and between it and the Musselshell 
aod Missouri Rivers is an immense high bench land, traversed by 
afew long coulecs, dry excepting in the times of melting snow 
or heavy spring storms, and then raging torrents for a period of 
afew days or hours. This bench lond between the couleds ia 
flat topped and has a regular and gentle slope to the eastward, 
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falling about six feet per mile, a little more rapidly north of 
Big Timber, and decreasing in grade to the eastward, ‘The gen- 
eral elevation of this bench above the Yollowstone Hiver varies 
from 600 feet north of Stillwater, to 400 feet north of Miles City, 
and includes about 11,000,000 acres, of which at least 4,225,000 
aeres ure af the beet quality for agriculinral purposes and readily 
aocemible by the great canal, tu all this vast area there is not 
even suificient water for the few horses and cattle which range 
on it, and they are compelled to congregate near the o¢rasional 
poral anil aprings scuttered at long intervals over it, 

From numerous examinations made hastily with aneroid ond 
hand-level, it aeems likely that w great cunal ein be taken from 
the Yollowstone, somewhere in the neighborhood of Livingston, 
or lower down the river, and led upon the summit of the bench 
with a diversion line not over 100 miles in length. Taken out at 
Livingston the canal would encounter no difficalt construction, 
and would chiefly consist in earth excavation with very little 
rock work. Tt would require a fow fills and flumes in erossing 
the larver side streame, such ay the Litthe and Big Timber, Otter 
and Sweet Grasse Creeks. Lt would reach the summit somewhere 
north of Merrill at an altitode of about 4,400 feet and thence 
could be condacted with on easy ulignment eastward, with ueca- 
Ona falls to ligne grade, 

The water flowing in thi Yellowstone River at Livingstone 
during the irrigating geason this year averaged 2900 eubie feet 
per second, which, with an allowance of thirty per cent. for loss 
by seepage and evaporation in the canal, would Jeaye about 
160 seoond feet at the point of utilization or sufficient. to 
irrigate 1H0,O00 acres, 

The average normal discharge from Yellowstone Lako is 700 
second fret, and a dam about 20 fret long ated less than ten feet 
buch, constrneted below the outlet of the lake, would sture the 
outfiow from October to May, inclusive, ight months, 4 total 
including flood discharges of at least 600,000 acre feet, an 
amount Which, allowing for low by evaporation in the lake, and 
by seepage and evaporation in the canal, would irrigate 425,000 
acres, in aidition to the 160,000 acres previously mentioned, 
Besides this volume probably half as much more ean be readily 
stored on the Lamar and Gurdner Rivers, and the other branches 
of the Yellowstone which join it above Livingston, bringing the 
total area of reclaimed land to nearly 1,000,000 acres. 
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There ore many similar and even better opportunities for 
Iimngation development, sich as the constriction of a canal from 
the Weat Gallatin River near Bozeman, This canal would require 
no expensive diversion ling, ae ites waters would become immed)- 
ately available at the beadworks, and by appropriating the 400 
second feet of water flowing in the river, would reclaim at a 
Minimom cost 30,000 acres, or twiee the amount of land now 
cultivated there. Storage on the Upper Gallatin River would 
greatly incromiy the amount of reclaimed land. 

Storage reservoira can be easily constructed on the headwaters 
of the Reaver Heud River, whereby at least 150,000 seres could 
be added to the 25,000 acres now under cultivation im the Beaver 
Head Valley near Dillon. 

Acanal requiring no diversion line can be taken ont on the 
east side of the Missouri River near Toston, which will irrigate 
all of the good land in the Missouri Valley, at least 100,000 aeres, 
This canal would require some fills and aquednuots in crossing the 
various sidy steams suchas Deep and Duck Creeks, and Confed- 
erate Couleh. 

Detailed surveys have been made during the post simmer on 
the Sun River which indicate that storage will add some 260,000 
acre feet to the amount of water in that stream now available for 
irrigation. "There are at least 600,000 acres of good agrienitural 
land between the Dearborn, Sun, and Teton Hivers, which mast 
forever remain barren of enltivated products unless provided 
with water by meant of storage on these streams, and the 
surveys abuve alluded to indicate that by this means 160,000 
acres of this land can be reclaimed by the Sun River alone. 

Mention might be made to many more similar projects, such 
ax the constriction of a simple canal from the Missouri River 
to irrigate: Chestout Valley, south of Great Falls, whereby 
170,000 acres would be teelaimed ; or one from the Upper 
Mudison River whareby 246,600 acres of the Madison Valley 
might reecive water, but the foregoing will suffice to show the 
possibilities of irrigation development in Montana. 

It-would be doing the resources of a great and vast area of 
Montana injustice if reference wory not made to the Milk River 
country, the great Indinn reservation of 17,680,000 acres in the 
northern part of the State which has recently been open to 
sttloment, This region has not been examined by the author, 
but from conversations with a number of ita well-informed inhab- 
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itants it appear that the soil ls wery fertile, ond that during 
Average Moist yoars oxdellent crops cin ba riisedd there without 
irrigation. This Inst statement, however, should not be too 
eadily accepted, It is probable that some storage water may 
be retained in the hills along the British line, though ite develop 
ment will doubtless involve international questions. 
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This interesting subject cannot be passed by without a little 
eastle building, and aceordingly an attempt will be madw 
show what the future of Montana may owe to Lrrigation, 

It has just been shown how and where 1,750,000 neres may be 
added to the ares at predent under dulttyvation ; many times this 
amount, however, can be reclaimed. Settled as clowely asa large 
irrigated district would naturally be, these 1,750,000 acres will 
be ineresced by about 15 per cent, or 202,500 acres, the ares 
Which will be occupied by roads, buildings, and towne; that ia 
ti say over 2.000.000 gered will be rendered capable of sup 
taining the highest degree of settloment, though in reality this 
amount will he much greater since a large portion of the land 
will not be directly irrigated, stmce it will indinwetly receive 
sufficient momture from the neighboring fields to render it ser- 
viceable for pasturnce. 

[thas been claimed by various authorities that a homestead of 
forty weres is abundant for the support of a family, assoming this 
estimate to he correct, then 200.000 acres. will Aupport S000 
families ; at five persons each this would give a farm population 
of 250,000. This number of farm workers would require o town 
and village popolation of one and oov-half more, or our 2,000,000 
aores would adil in all 475,000 people to the State, 

On thosiime jinsts the 18,000,000 nerd which have been elassi- 
fied as trrigable land, (ind this estimate is below that of the 
Montana Society of civil engineers and other authorities), would 
suppert 6,120,000 inhabitants, 
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